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(54) X-ray image radiographing system 

(57) A X-ray image radiographing system, compris- 
es a plurality of X-ray image output apparatus each of 
which detects X-rays having passed through an object 
and outputs image data of the object; a control appara- 
tus to control the plurality of the X-ray image output ap- 
paratus; an object information input device to input ob- 



ject information regarding the radiographed object; and 
a storage device to storethe image data outputted from 
the, plurality of X-ray image output apparatus and the 
object information inputted from the object information 
input device, .wherein the image data of the object is 
stored so as to be correlated with the object information 
of the object. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an X-ray im- 
age radiographing system. 

[0002] Recently, a tendency to digitize the X-ray im- 
age information of patients generated in the hospitals, 
and by storing and transmitting it, to enhance the effi- 
ciency and the speed of diagnosis, is increasing. Ac- 
cordingly, also in a field of the direct radiographing, the 
X-ray image radiographing apparatus to output the dig- 
ital data comes to be used often instead of the conven- 
tional screen/film system. 

[0003] The X-ray image radiographing apparatus to 
output the digital data can be classified to the X-ray im- 
age radiographing apparatus using the solid-state plane 
detector and the X-ray image radiographing apparatus 
using the stimulative fluorescent substance (stimulable 
phosphor plate), according to the kind of the detecting 
means of X-ray. 

[0004] In the X-ray image radiographing apparatus 
using the solid-state plane detector, the solid-state 
plane detector in which the solid-state image pick-up el- 
ement, commonly called flat panel detector (FPD), is 
two-dimensionally arranged, is representative. In the 
FPD, there is a direct type FPD in which, by using a pho- 
toconductive material such as a-Se in which the electron 
and the electric charge of positive hole are generated 
by the X-ray energy, as a detecting means, the X-ray 
energy is directly converted into the electric charge, and 
the electric charge is read out as an electric signal by 
the reading-out element (reading-out means) such as a 
TFT two-dimensionally arranged in a fine area unit. 
[0005] Further, an indirect type FPD in which the X- 
ray energy is converted into the light by a scintillator, or 
the like, and the converted light is converted into the 
electric charge by the photoelectric conversion element 
such as a-Si two-dimensionally arranged in a fine area 
unit, and the electric charge is read out as the electric 
signal by the reading-out element (reading-out means) 
such as a TFT two-dimensionally arranged in a fine area 
unit, which is the same as the photoelectric conversion 
element, is also widely known. 
[0006] Further, in the present invention, an image di- 
vision type FPD in which the X-ray energy is converted 
into, the light by the scintillator, or the like, and the con- 
verted light is received by a large number of CCD or 
CMOS sensors which are arranged grid-like on the 
same plane, through a converging body such as a lens 
or optical fiber, and in the inside of the CCD or CMOS 
sensor, via.photoelectric conversion, and electron • volt- 
age conversion, it is read out as an electric signal, is 
also defined as one of solid state plane detectors. 
[0007] On the one hand, the X-ray image radiograph- 
ing apparatus using the stimulative fluorescent sub- 
stance is normally called the computed radiography 
(CR). In the apparatus, a part of the X-ray energy trans- 



mitted through the subject is detected by a sheet-like 
detecting means called the stimulative fluorescent sub- 
stance, and simultaneously, the detected energy is ac- 
cumulated once inside the stimulative fluorescent sub- 
5 stance: When the energy accumulated inside the stim- 
ulative fluorescent substance is excited by a predeter- 
mined wavelength of laser light, it can be taken out as 
the stimulation light. This stimulation light can be taken 
out as an electric signal by using the photoelectric con- 
10 version element such as a photo-multiplier, or the like. 
[0008] Generally, the digital X-ray image radiograph- 
ing apparatus forms an X-ray image radiographing sys- 
tem in which an X-ray image output apparatus 1 , control 
apparatus 2, X-ray generation control apparatus 3 : and 
? 5 x-ray tube 4 are main components, as shown in Fig. 1 , 
Fig. 2, and Fig. 3. 

[0009] Such the X-ray image radiographing system is 
largely classified into, the exclusive-use type X-ray im- 
age radiographing system shown in Figs. 1 and 2, and 
20 the cassette correspondent type X-ray image radio- 
graphing system shown in Fig. 3. 
[0010] In the exclusive-use type X-ray image radio- 
graphing system, because a detecting means for detect- 
ing the X-ray {detector section) is fixed or housed in the 
25 inside of the radiographing apparatus, the operator can 
not simply carry the detecting means. As the detecting 
means, any one of a solid state plane detector and stim-. 
ulative fluorescent substance can be used. 
[0011] On the one hand, in the cassette correspond- 
?o ent type X-ray image radiographing system, the X-ray 
detecting means is housed in a portable thin box-like 
case called cassette, and the operator can easily carry 
the X-ray detecting means together with the cassette. 
As the detecting means, any one of a solid state plane 
35 detector and stimulative fluorescent substance can be 
used. 

[0012] Fig. 3 is a view showing the cassette corre- 
spondent type X-ray image radiographing system, in 
which the stimulative fluorescent substance is used for 
40 the X-ray detecting means. The cassette correspondent 
type X-ray image radiographing system using the stim- 
ulative fluorescent substance is characterized by a port- 
able cassette 6 in which a detecting means 1 00 for de- 
tecting the X-ray 5, that is, the stimulative fluorescent 
45 substance plate is housed, and the X-ray image output 
apparatus 1 to read the X-ray image information accu- 
mulated in the stimulative fluorescent substance. In the 
present invention, a kind of the X-ray image output ap- 
paratus 1 used in the cassette correspondent type X- 
50 ray image radiographing system is defined as the cas- 
sette correspondent type X-ray image output apparatus. 
[0013] The exclusive-use type X-ray image radio- 
graphing system is further classified into a stand alone 
type X-ray image radiographing system as shown in Fig. 
55 1, and a lying type X-ray image radiographing system 
as shown in Fig. 2. 

[0014] The stand alone type X-ray image radiograph- 
ing system is characterized by an elevator stand 60 and 



r> 

2 



3 EP 1 103 

an X-ray image output apparatus 1 , as shown in Fig. 1 , 
and is a system in which the subject 50 is radiographed 
in an erecting condition. Because the X-ray image put- 
put apparatus 1 is structured such that it can be moved 
up and down, the position of the X-ray image output ap- 5 
paratus 1 can be adjusted in the vertical direction cor- 
responding to a height of the subject 50. In the present 
invention, as a kind of the X-ray image output apparatus 
1 used in the stand alone type X-ray image radiograph- 
ing system, the stand alone type X-ray image output ap- 10 
paratus is defined. 

[0015] On the one hand, the lying type X-ray image 
radiographing system is characterized by a plate-like 
member 70, bed 80, and X-ray image output apparatus 
1, and is a system in which the subject 50 is radio- is 
graphed in a lying condition on the plate-like member 
70. In the present Invention, a kind of the X-ray image 
output apparatus 1 used in the lying type X-ray image 
radiographing system is defined as the lying type X-ray. 
image output apparatus. 20 
[0016] As described above, a very large number of 
types of X-ray image radiographing systems mixedly ex- 
ist. In the hospital, a demand for a high degree diagnosis 
and a demand for a diagnosis responsible to various 
conditions of a patient are increased. Therefore, since 25 
it is difficult to cope with these demand with a single type 
of an apparatus, there is a trend to employ plural type 
of diagnostic apparatus. Further, it may happens fre- 
quently that a diagnosis for a single person is conducted 
by using plural types of diagnostic apparatus in order to 30 
conduct the diagnosis from various aspects. However, 
because different type of radiographing systems using 
respective detecting means are used in the individually 
operating condition, the present condition is in the cir- 
cumstances in which the operational efficiency is bad 35 
for the operator and the operator can hardly operate the 
system. 

[0017] However, only by combining plural systems, it 
may be difficult to obtain an efficient reliable system. 
Further, there are many problems in the operability of 40 
respective systems, and it is hard to say that the system 
which is easily used and reliable, can be provided to the 
operators (a medical X-ray technician). Especially, a dis- 
advantage that a finish of the image radiographed be- 
tween systems using the different detecting means Is 45 
differentfrom each other, also occurs. If an image is cap- 
tured on these conditions and the image is provided 
from the operator to a doctor, there may be a fear that 
the reliability of the diagnosis by the doctor is lowered. 

50 

SUMMARY OF THE INVENTION 

[0018] In view of such the actual situations, the 
present invention is attained, and an object of the 
present invention is to provide an X-ray image radio- ss 
graphing system in which the operational efficiency is 
good for the operator and the circumstance for easy op- 
eration can be obtained. 
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[0019] Further, an object of the present invention is to 
provide an X-ray image radiographing system which is 
easily used and reliable. 

[0020] Further, an object of the present invention is to 
provide an X-ray image radiographing system by which 
an image of a predetermined finish can be obtained, 
even when the different detecting means is used. 
[0021] Further, an object of the present invention is to 
provide an X-ray image radiographing system in which 
an installation area of the apparatus is decreased, and 
together with it, the introduction cost is low, and which 
has an extendability. 

[0022] In order to solve the foregoing problems and 
to attain the objects, the present invention is structured 
as follows. 

[0023] (1) An X-ray image radiographing system 
which comprises: a plurality of X-ray image output ap- 
paratus by which, after the X-ray irradiated from the X- 
ray tube is detected by the detecting means, it is output- 
ted as the digitized image data; a control apparatus to 
control the plurality of the X-ray image output apparatus; 
a patient information input means for inputting the pa- 
tient information; and a storage means for storing the 
image data outputted from the X-ray image output ap- 
paratus and the patient information inputted from the pa- 
tient information input means, wherein the patient infor- 
mation inputted from the patient information input 
means is made to correspond also to the image data 
outputted from any one of X-ray image output apparatus 
. in the plurality of X-ray image output apparatus, and is 
stored in the storage means. 

[0024] According to the invention described in (1), be- 
cause the same patient information is made to corre- 
spond to the image data outputted from a plurality of X- 
ray image output apparatus, and can be stored, even 
.when the same patient is radiographed by different X- 
ray image output apparatus, or even when the image 
data of the same patient is read out by the different X- 
ray image output apparatus, the patient information in- 
put is completed by only one time input, and a time to 
input the same patient information for each of X-ray im- 
age output apparatus to be used for the radiography, 
can be saved. 

[0025] Further, because the X-ray image output ap- 
paratus can be controlled by one control apparatus, the 
system can be easily structured and expanded at the 
lower cost. Further, because one control apparatus is 
sufficient for a plurality of X-ray image output apparatus, 
the installaiton area of the control apparatus can be sup- 
pressed to the minimum. 

[0026] (2) An X-ray image radiographing system 
which comprises: a plurality of X-ray image output ap- 
paratus by which, after the X-ray irradiated from the X- 
ray tube is detected by the detecting means, it is output- 
ted as the digitized image data; a plurality of control ap- 
paratus to respectively control the plurality of the X-ray 
image output apparatus; a patient information input 
means connected to at least one of the plurality of con- 
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trol apparatus for inputting the patient information; and 
a storage means for storing the image data outputted 
from the plurality of X-ray image output apparatus and 
the patient information inputted from the patient infor- 
mation input means, wherein the patient information in- 5 
putted from the patient information input means is made 
to correspond also to the image data outputted from any 
f one of X-ray image output apparatus in the plurality of 
X-ray image output apparatus, and is stored in the stor- 
age means. . 10 

[0027] According to the invention described in (2), 
even when the plurality of X-ray image output apparatus 
are controlled by the plurality of control apparatus, be- 
cause the patient information is held]n common among 
plurality of control apparatus, and the same patient in- 15 
formation is made to correspond to the image data out- 
putted from the different X-ray image output apparatus 
and can be stored, even when the same patient is radi- : 
ographed by different X-ray image output apparatus, or 
even when the image data of the same patient is read 20 
out by the different X-ray image output apparatus, the 
patient information input is completed by only one time 
input, and a time to input the same patient information 
for each of X-ray image output apparatus to be used for 
the radiography, can be saved. 25 
[0028] (3) An X-ray image radiographing system 
which comprises: a plurality of X-ray image output ap- 
paratus by which : after the X-ray irradiated from the X- 
ray tube is detected by the detecting means, it is output- 
ted as the digitized image data; a control apparatus to 30 
control the plurality of the X-ray image output apparatus; 
and the X-ray image radiographing system structured 
by a communication cable to connect the plurality of X- 
ray image output apparatus to the control apparatus, 
wherein the plurality of X-ray image output apparatus 35 
are successively connected onto the communication ca- 
ble, and each of the plurality of X-ray image output ap- 
paratus is individually controlled by the control appara- 
tus through the communication cable. 
[0029] According to the invention described in (3), be- 40 
cause the system is structured such that the plurality of 
X-ray image output apparatus are successively con- 
nected onto the communication cable, a total cable 
length of the communication cable can be short, and the 
system cost can be reduced. Further, an interface sub- 45 
strate on the control apparatus side can be structured 
by one substrate, thereby, the system cost can be fur- 
ther reduced. Further, because the interface of only one 
system may be controlled, a control program of the con- 
trol apparatus is simplified, thereby, the development so 
cost and the development load can be reduced. Further, 
because the plurality of X-ray image output apparatus 
can be controlled one control apparatus, the system can 
be easily structured or expanded at low cost. Further, 
because only one control apparatus is sufficient for the 55 
plurality of X-ray image output apparatus, the installa- 
tion area of the control apparatus can be suppressed to 
the minimum. 



[0030] (4) An X-ray image radiographing system 
which comprises: a plurality of X-ray image output ap- 
paratus by which, after the X-ray irradiated from the X- 
ray tube is detected by the detecting means, it is output- 
ted as the digitized image data; a control apparatus to 
control the plurality of the X-ray image output apparatus; 
and the X-ray image radiographing system structured 
by a plurality of communication cables to connect the 
plurality of X-ray image output apparatus to the control 
apparatus, wherein the X-ray image radiographing sys- 
tem is structured such that one end of each of the plu- 
rality of communication cables is individually connected 
to each of the plurality of the X-ray image output appa- 
ratus and all of the other ends of the plurality of commu- 
nication cables are connected to the control apparatus, 
and each of the plurality of the X-ray image output ap- 
paratus is individually controlled by the control appara- 
tus through the plurality of communication cables. 
[0031 ] According to the invention described in (4) , be- 
cause the system is structured such that one communi- 
cation cable is allotted to one X-ray image output appa- 
ratus, the communication speed between the control ap- 
paratus and the X-ray image output apparatus is in- 
creased. Further, because it is not necessary that the 
specification of the communication of the X-ray image 
output apparatus orthe specification of the communica- 
tion cable to be connected, is common among all of X- 
ray image output apparatus, the optimum design can be 
made for respective X-ray image output apparatus. Fur- 
ther, because the plurality of X-ray image output appa- 
ratus can be controlled by one control apparatus, the 
system can be easily structured or expanded at the low 
cost. Further, because one control apparatus is suffi- 
cient for the plurality of X-ray image output apparatus, 
the installation area of the control apparatus can be sup- 
pressed to the minimum. 

[0032] (5) An X-ray image radiographing system 
which comprises: a plurality of X-ray tubes; an X-ray 
generation control apparatus to control the plurality of 
X-ray tubes; a plurality of X-ray image output apparatus 
by which, after the X-ray irradiated from each of the plu- 
rality of X-ray tubes is detected by the detecting means, 
it is outputted as the digitized image data; and a control 
apparatus to control the plurality of the X-ray image out- 
put apparatus, wherein each of the plurality of X-ray 
tubes and each of the plurality of X-ray image output 
apparatus are controlled by the X-ray generation control 
apparatus and the control apparatus, according to the 
predetermined correspondence of the X-ray tube to the 
X-ray image output apparatus. 

[0033] According to the invention described in (5), be- 
cause the X-ray tube and the X-ray image output appa- 
ratus are controlled by making them to correspond to 
each other, the possibility that the operator fails to make 
the X-ray tube correspond to the X-ray image output ap- 
paratus, can be solved. Further, a time to select both of 
the X-ray tube and the X-ray image output apparatus 
can be saved. Further, a plurality of X-ray image output 
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apparatus can be controlled by one control apparatus, 
the system can be easily structured or expanded at the 
low cost. Further, because one control apparatus is suf- 
ficient for the plurality of X-ray image output apparatus, 
the installation area of the control apparatus can be sup- 
pressed to the minimum. 

[0034] (6) An X-ray image radiographing system 
which comprises: a plurality of X-ray tubes; an X-ray 
generation control apparatus to control the plurality of 
X-ray tubes; a plurality of X-ray image output apparatus 
by which, after the X-ray irradiated from each of the plu- 
rality of X-ray tubes is detected by the detecting means, 
it is outputted as the digitized image data; and a control 
apparatus to control the plurality of the X-ray image out- 
put apparatus, wherein, when one of the plurality of the 
X-ray image output apparatus is selected by the control 

.. apparatus, the selected X-ray image output apparatus 
is controlled so that one of the plurality of X-ray tubes 
corresponding to the selected X-ray image output appa- 

, ratus is selected by the X-ray generation control appa- 
ratus according to the predetermined correspondence, 
and at a predetermined timing after the X-ray irradiation 
from the selected X-ray tube, the control apparatus 
reads out the image data from the selected X-ray image 
output apparatus. 

[0035] According to the invention described in (6), be- 
cause, when one of the plurality of the X-ray image out- 
put apparatus is selected, according to the predeter- 
mined correspondence, the X-ray tube to be used is au- 
tomatically selected, a time to select both of the X-ray 
image output apparatus and the x-ray tube at the time 
of radiography, can be removed. Further, the possibility 
that the operator fails to make the X-ray tube correspond 
"to the X-ray image output apparatus, can be solved. Fur- 
ther, because the image data can be automatically ob- 
tained from the selected X-ray image output apparatus, 
the possibility that the operator transmits the image data 
from the mistaken X-ray image output apparatus, can 
be removed. Further because a plurality of X-ray image 
output apparatus can be controlled by one control ap- 
paratus, the system can be easily structured or expand- 
ed at the low cost. Further, because one control appa- 
ratus is sufficient for the plurality of X-ray image output 
apparatus, the installation area of the control apparatus 
can be suppressed to the minimum. 
[0036] (6) An X-ray Image radiographing system 
which comprises: a plurality of X-ray tubes; an X-ray 
generation control apparatus to control the plurality of 
X-ray tubes; a plurality of X-ray image output apparatus 
by which, after the X-ray irradiated from each of the plu- 
rality of X-ray tubes is detected by the detecting means, 
it is outputted as the digitized image data; and a control 
apparatus to control the plurality of the X-ray image out- 
put apparatus, wherein, when one of the plurality of the 
X-ray tubes is selected by the X-ray generation control 
apparatus, one of the plurality of X-ray image output ap- 
paratus corresponding to the selected X-ray tube is se- 
lected by the control apparatus according to the prede- 



termined correspondence, and the selected X-ray im- 
age output apparatus is controlled so that, at a prede- 
termined timing after the X-ray irradiation from the se- 
lected X-ray tube, the control apparatus reads out the 
5 image data from the selected X-ray image output appa- 
ratus. 

[0037] According to the invention described in (7), be- 
cause, when one of the plurality of the X-ray tubes is 
selected, according to the predetermined correspond- 

10 ence, the X-ray image output apparatus to be used is 
automatically selected, a time to select both of the X-ray 
image output apparatus and the x-ray tube at the time 
of radiography, can be removed. Further, the possibility 
that the operator fails to make the X-ray image output 

15 apparatus correspond to the X-ray tube, can be solved. 
Further, because the image data can be automatically 
obtained from the automatically selected X-ray image 
output apparatus, the possibility that the operator trans- 
mits the image data from the mistaken X-ray image out- 

20 put apparatus, can be removed. Further, a plurality of 
X-ray image output apparatus can.be controlled by one 
control apparatus, the system can be easily structured 
or expanded at the low cost. Further, because one con- 
trol apparatus is sufficient for the plurality of X-ray image 

25 output apparatus, the installation area of the control ap- 
paratus can be suppressed to the minimum. 
[0038] (8) An X-ray image radiographing system 
which, comprises: a plurality-of X-ray image output ap- 
paratus by which, after the X-ray irradiated from the X- 

30 ray tube is detected by the detecting means, it is output- 
ted as the digitized image data; and. a control apparatus 
to control the plurality of the X-ray image output appa- 
ratus; and a conditional input means by which any one 
of the plurality of the X-ray image output apparatus can 

35 be selected, wherein, when any one of the plurality of 
the X-ray image output apparatus is selected, through 
the conditional input means, the control apparatus con- 
trols the selected X-ray image output apparatus so that 
the image data is read from the selected X-ray image 

40 output apparatus. 

[0039] According to the invention described in (8), be- 
cause one X-ray image output apparatus can be select- 
ed in the plurality, of the X-ray image output apparatus 
by the. conditional input means, it is not necessary to 

45 prepare the conditional input means or control appara- 
tus for each of the X-ray image output apparatus, and 
the system can be easily structured or expanded at low 
cost. Further, because the plurality of the X-ray image 
output apparatus are satisfied by one of conditional in- 

so put means or control apparatus respectively, the instal- 
lation area can be suppressed to the minimum. Further, 
because the image data can be automatically obtained 
from the selected X-ray image output apparatus, the 
possibility that the operator transmits the image data 

55 from the mistaken X-ray image output apparatus, is re- 
moved. 

[0040] (9) An X-ray image radiographing system 
which comprises: a plurality of X-ray image output ap- 
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paratus by which : after the X-ray irradiated from the X- 
ray tube is detected by the detecting means, it is output- 
ted as the digitized image data; and a control apparatus 
to control the plurality of the X-ray image output appa- 
ratus; and a display means for displaying the information 
related to the radiography, wherein, when anyone of the 
plurality of the X-ray image output apparatus is selected, 
the information which can specify the selected X-ray im- 
age output apparatus, or the information which can 
specify the kind of the selected X-ray image output ap- 
paratus, is displayed on the display means, and at a pre- 
determined timing, the control means controls the se- 
lected X-ray image output apparatus so that the image 
data is read from the selected X-ray image output ap- 
paratus. 

[0041] According to the invention described in (9) be- 
cause, when one the X-ray image output apparatus in 
the plurality of the X-ray image output apparatus is se- 
lected, the information which can specify the selected 
X-ray image output apparatus, or the kind of the select- 
ed X-ray image output apparatus, is displayed on the 
display means, the selected X-ray image output appa- 
ratus can be confirmed again on the display image 
plane. Thereby, the possibility that the operator photo- 
graphs by the mistaken X-ray image output apparatus, 
can be deleted. Further, because a plurality of X-ray im- 
age output apparatus can be controlled by one control 
apparatus, the system can be easily structured or ex- 
panded at the low cost. Further, because one control 
apparatus is sufficient for the plurality of X-ray image 
output apparatus, the installation area of the control ap- 
paratus can be suppressed to the minimum. 
[0042] (10) An X-ray image radiographing system 
which comprises: a plurality of X-ray image output ap- 
paratus by which, after the X-ray irradiated from the X- 
ray tube is detected by the detecting means, ft is output- 
ted as the digitized image data; and a control apparatus 
to control the plurality of the X-ray image output appa- 
ratus; and a display means for displaying choices of ra- 
diographing portion, wherein the choices of the radio- 
graphing portion displaying on the display means are 
determined corresponding to the kind of the X-ray image 
output apparatus. 

[0043] According to the invention described in (10) 
because the choices of the radiographing portion to be 
displayed are determined corresponding to the kind of 
the X-ray image output apparatus, the operator can se- 
lect the objective photographic portion in a short time, 
without being conscious of the kind of the X-ray image 
output apparatus when the radiographing portion is se- 
lected. Further, because a plurality of X-ray image out- 
put apparatus can be controlled by one control appara- 
tus, the system can be easily structured or expanded at 
the low cost. Further, because one control apparatus is 
sufficient for the plurality of X-ray image output appara- 
tus, the installation area of the control apparatus can be 
suppressed to the minimum. 

[0044] (11) An X-ray image radiographing system 



which comprises: a plurality of X-ray image output ap- 
paratus by which, after the X-ray irradiated from the X- 
ray tube is detected by the predetermined detecting 
means, it is outputted as the digitized image data- and 
5 a control apparatus to control the plurality of the X-ray 
image output apparatus; and a display means for dis- 
playing choices of radiographing direction, wherein the 
choices of the radiographing direction displaying on the 
display means are determined corresponding to a com- 
10 bination of the kind of the X-ray image output apparatus 
and the radiographing portion. 
[0045] According to the invention described in (11) 
because.the choices of the radiographing direction to 
be displayed are determined corresponding to a combi- 
15 nat.on of the kind of the X-ray image output apparatus 
and the radiographing portion, when the operator se- 
lects the radiographing direction, the operator can select 
the objective photographic direction in a short time, with- 
out being conscious of a combination of the kind of the 
20 X-ray image output apparatus and the photographic por- 
tion. Further, because a plurality of X-ray image output 
apparatus can be controlled by one control apparatus, 
the system can be easily structured or expanded at the 
low cost. Further, because one control apparatus is suf- 
ficient for the plurality of X-ray image output apparatus 
the installation area of the control apparatus can be sup- 
pressed to the minimum. 

[0046] (12) An X-ray image radiographing system 
which comprises: a plurality of X-ray image output ap- 
30 paratus by which, after the X-ray irradiated from the X- 
ray tube is detected by the predetermined detecting 
means, it is outputted as the digitized image data; and 
a control apparatus to control the plurality of the X-ray 
image output apparatus; an image processing means 
35 for conducting the predetermined image processing on 
the image data outputted from the X-ray image output 
apparatus; and a display means for displaying choices 
of the radiographing direction, wherein the content of the 
predetermined image processing conducted by the im- 
40 age processing means, is determined corresponding to 
any one of a combination of the radiographing portion 
and the radiographing direction, or a combination of the 
kind of the detecting means, the radiographing portion 
and the radiographing direction, or a combination of the 
45 kind of the X-ray image output apparatus, the radio- 
graphing portion and the radiographing direction. 
[0047] According to the invention described in (12) 
because the image processing condition is determined 
corresponding to any one of a combination of the radi- 
50 ographing portion and the radiographing direction, or a 
combination of the kind of the detecting means, the ra- 
diographing portion and the radiographing direction or 
a combination of the kind of the X-ray image output ap- 
paratus, the radiographing portion and the radiograph- 
55 mg direction, the optimum image processing condition 
for the kind of the X-ray image processing apparatus or 
detecting means, the radiographing portion and the ra- 
diographing direction, can be automatically determined 
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and the image data with stable image quality can be al- 
ways provided. Further, because a plurality of X-ray im- 
age output apparatus can be controlled by one control 
apparatus, the system can be easily structured or ex- 
panded at the low cost. Further, because a single control 
apparatus is sufficient for the plurality of X-ray image 
output apparatus, the installation area of the control ap- 
paratus can be suppressed to the minimum, 
[0048] (13) The X-ray image radiographing system 
described in any one of items (1) to (12), wherein, in the 
plurality of X-ray image output apparatus, the informa- 
tion by which the X-ray image output apparatus which 
outputted the image data, can be specified, or the kind 
of X-ray image output apparatus which outputted the im- 
age data, can be specified, is made to correspond to the 
image data and stored. 

[0049] According to the invention described in (13), 
because the information by which the X-ray image out- 
put apparatus used in the radiographing or its kind can 
be specified, is made to correspond to the image data 
and stored, even after a long period of time has passed, 
the X-ray image output apparatus used for radiography 
can be specified at once. Specifically, in the case where 
the person except the operator refers to the image data, 
when the person discovers any failure in the image data, 
there is a merit that, by which X-ray image output appa- 
ratus the image data is radiographed, can be specified 
soon. 

[0050] (14) The X-ray image radiographing system 
described in any one of items (1 ) to (1 2), wherein at least 
one of the plurality of X-ray image output apparatus is 
a stand alone type X-ray image output apparatus whose 
detecting means is a solid state plane detector or a stim- 
ulative fluorescent substance, and at least one of the 
plurality of X-ray image output apparatus is a lying type 
X-ray image output apparatus whose detecting means 
is a solid state plane detector or a stimulative fluorescent 
substance. 

[0051] According to the invention described in (14), 
because a plurality of X-ray image output apparatus can 
be controlled, by one control apparatus, without de- 
pending on the detecting means or type of the system, 
the operator can easily structure or expand the system 
at low cost. 

[0052] (15) The X-ray image radiographing system 
described in any one item of items (1) to (4), and Items 
(7) to (12), wherein the detecting means is a stimulative 
fluorescent substance plate housed in the portable type 
cassette, and the plurality of X-ray image output appa- 
ratus is a cassette correspondent type X-ray image out- 
put apparatus having a reading means for reading the 
X-ray image information from the stimulative fluorescent 
substance plate housed in the portable type cassette. 
[0053] According to the invention described in (15), 
even when a plurality of sets of the cassette corespond- 
ent X-ray image output apparatus using the stimulative 
fluorescent substance plate are used, because these 
can be controlled by one control apparatus, only the X- 



ray image output apparatus can be increased or de- 
creased corresponding to the radiographing frequency 
- of the facility. Accordingly, the system can be easily 
structured or expanded at low cost. 

5 [0054] (16) The X-ray image radiographing system 
described in any one item of items (1) to (12), wherein 
at least one of the plurality of X-ray image output appa- 
ratus is a stand alone type or lying type X-ray image 
output apparatus whose detecting means is a solid state 

*0 plane detector or a stimulative fluorescent substance, 
and at least' one of the plurality of X-ray image output 
apparatus is a cassette correspondent type X-ray image 
output apparatus having the reading means for reading 
the X-ray image information from the stimulative fluo- 

*5 rescent substance plate housed in the portable type 
cassette. 

[0055]' According to the invention described in (16), 
because an exclusive use type (stand alone type or lying 
type) and the cassette correspondent type X-ray image 

20 output apparatus can be controlled by one control ap- 
paratus, the system can be easily structured or expand- 
ed at low cost, without the operator being limited by the 
detecting means or the type of the system. 
[0056] (17) An X-ray image radiographing system 

25 which comprises: an X-ray image output apparatus by 
which, after the X-ray irradiated from the X-ray tube is 
detected by the detecting means, it is outputted as the 
digitized image data; and a control apparatus to control 
the X-ray image output apparatus; and a display means 

30 for displaying choices of radiographing direction; and a 
condition input means which can select or/and decide a 
specific radiographing direction from the choice of the 
radiographing direction displayed on the display means, 
wherein, in the choice of the radiographing direction dis- 

35 played on the display means, the choice to select a plu- 
rality of radiographing directions at a time is included, 
and when, after the choice to select a plurality of radio- 
graphing directions at a time is selected by the condition 
input means, it is decided, the plurality of radiographing 

40 directions corresponding to the selected and decided 
choice are registered in the control apparatus. 
[0057] According to the invention described in (17), 
because the choice which can select the plurality of ra- 
diographing directions at a time, is provided in the 

45 choice to select the radiographing direction, a time to 
individually select the plurality of radiographing direc- 
tions, can be saved, and the selection of the radiograph- 
ing direction can be completed in a short time. 
[0058] (18) An X-ray image radiographing system 

50 which comprises: an X-ray image output apparatus by 
which, after the X-ray irradiated from the X-ray tube is 
detected by the detecting means, it is outputted as the 
digitized image data; and a control apparatus to control 
the X-ray image output apparatus; and a display means 

55 for displaying choices of radiographing position or radi- 
ographing direction; and a condition input means which 
can select a specific radiographing region or radio- 
graphing direction from the choice of the radiographing 
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region or radiographing direction displayed on the dis- 
play means, wherein, when a plurality of the radiograph- 
ing regions or radiographing directions are selected 
from the choice of the radiographing region or radio- 
graphing direction displayed on the display means, 
through the condition input means, the content of the 
plurality of the radiographing regions or radiographing 
directions is successively displayed on the display 
means. 

[0059] According to the invention described in (18), 
because the content of the selected plurality of the ra- 
diographing regions or radiographing directions is suc- 
cessively displayed on the display means, the operator 
can operate while confirming always the selected con- 
tent, thereby, the mistake of the operation of the opera- 
tor can be prevented. 

[0060] (19) The X-ray image radiographing system 
described in (18), wherein the system has a function to 
erase the content of the radiographing regions or radi- 
ographing directions successively displayed on the dis- 
play means. 

[0061] According to the invention described in (19), 
» tent of the selected plural radiographing 

regions or radiographing directions is successively dis- 
played on the display image plane, and the displayed 
content can be erased, even when the operator mis- 
takes the selection, the input can be simply erased. 
Thereby, the efficiency of the operability can be in- 
creased. 

[0062] (20) The X-ray image radiographing system 
described in (18), wherein the system has a function to 
modify the content of the radiographing regions or radi- 
ographing directions successively displayed on the dis- 
play means. 

[0063] According to the invention described in (20), 
because the content of the selected plurality of radio- 
graphing regions or radiographing directions is succes- 
sively displayed on the display means, and the dis- 
played content can be modified, even when the operator 
mistakes the selection, the input can be simply modified. 
Thereby, the efficiency of the operability can be in- 
creased. 

[0064] (21) The X-ray image radiographing system 
described in (18), wherein the system has a function to 
decide the content of the radiographing regions or radi- 
ographing directions successively displayed on the dis- 
play means. 

[0065] According to the invention described in (21), 
because the content of the selected plurality of radio- 
graphing regions or radiographing directions is succes- 
sively displayed on the display image plane, and a func- 
tion to decide the displayed content is added thereto, 
the operator confirms again the selected content, and 
can decide the selected content. Thereby, the reliability 
of the operation and the safety of the radiography can 
be increased. 

[0066] (22) An X-ray image radiographing system 
which comprises: an X-ray image output apparatus by 



which, after the X-ray irradiated from the X-ray tube is 
detected by the detecting means, it is outputted as the 
digitized image data; and a control apparatus to control 
the X-ray image output apparatus; and an image 
5 processing means for conducting the predetermined im- 
age processing on the image data outputted from the X- 
ray image output apparatus, wherein, when a pixel value 
of the image data outputted from the X-ray image output 
apparatus is the image data which is almost linear to the 
o X-ray intensity, after the image processing means con- 
ducts the logarithmic conversion on the image data, the 
predetermined image processing is conducted, and 
when the pixel value of the image data outputted from 
the X-ray image output apparatus is the image data 
« which is almost linear to the logarithm of the X-ray in- 
tensity, the image processing means does not conducts 
the logarithmic conversion on the image data, but the 
predetermined image processing is conducted. 
[0067] According to the invention described in (22), 
20 because, even when any one of the X-ray image output 
apparatus to output the image data almost linear to the 
X-ray intensity, and the X-ray image output apparatus 
to output the image data almost linear to the logarithm 
of the X-ray intensity, is connected to the control appa- 
ls ratus, the processing can be conducted by the same im- 
age processing means, a widely usable system can be 
structured without being influenced by the data type of 
the image data. 

[0068] (23) An X-ray image radiographing system 
30 which comprises: an X-ray image output apparatus by 
which, after the X-ray irradiated from the X-ray tube is 
detected by the detecting means, it is outputted as the 
digitized image data; and a control apparatus to control 
the X-ray image output apparatus; and an image 
processing means for conducting the predetermined im- 
age processing on the image data outputted from the X- 
ray image output apparatus, wherein, after different cor- 
rection processing is conducted corresponding to the 
kind of the detecting means, the predetermined image 
o processing is conducted by the image processing 
means. 

[0069] According to the invention described in (23), 
because, after different correction processing is con- 
ducted corresponding to the kind of the detecting 

5 means, the predetermined image processing is con- 
ducted, a widely usable system can be structured with- 
out being influenced by the kind of the detecting means. 
[0070] (24) The X-ray image radiographing system 
described in anyone item of items (22) and (23), where- 

> in at least one of the predetermined image processing 
conducted by the image processing means is the gra- 
dation conversion processing. 

[0071] According to the invention described in (24), 
because, after the difference of the kind of the detecting 
means or the difference of the data type of the image 
data is corrected, the gradation conversion processing 
is conducted, the image data with the stable gradation 
characteristic, which is not influenced by the difference 
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of the kind of the detecting means or the difference of 
. the data type of the image data, can be provided. 
[0072] (25) The X-ray image radiographing system 
described in any one item of items (22) and (23), where- 
in the content of the predetermined image processing 
conducted by the image processing means is constant 
without depending on the kind of the detecting means. 
[0073] According to the invention described in (25), 
because the constant image processing can be con- 
ducted by the image processing means without depend- 
ing on the kind of the detecting means, a processing pro- 
gram of the image processing becomes easy, and the 
development cost of the processing program can be de- 
creased, and the storage capacity necessary for storing 
the processing programs or processing parameters can 
be decreased. 

[0074] (26) The X-ray image radiographing system 
described in any one item of items (22) and (23), where- 
in a part of the content of the predetermined image 
processing conducted by the image processing means 
is different depending on the kind of the detecting 
means. 

[0075] According to the invention described in (26), 
because a part of the content of the predetermined im- 
age processing conducted by the image processing 
means is changed depending on the kind of the detect- 
ing means, the image processing to decrease the differ- 
ence of the kinds of the detecting means to the mini- 
mum, can be conducted corresponding to the kind of the 
detecting means. 

[0076] (27) The X-ray image radiographing system 
described in any one item of items (12) or (25) to (26), 
wherein the predetermined image processing conduct- 
ed by the image processing means is at least one of the 
gradation conversion processing, frequency process- 
ing, and dynamic range compression processing. 
[0077] According to the invention described in (27), 
because, for the item (12), the processing content of the 
gradation conversion processing, frequency process- 
ing, and dynamic range compression processing can be 
optimized corresponding to a combination of the kind of 
the detecting means, the kind of the X-ray image output 
apparatus, radiographing region, and photographic di- 
rection, the image data with the highest image quality 
can be always stably supplied. Further, for the Items (25) 
and (26), because the image processing conducted by 
the image processing means is at least one of the gra- 
dation conversion processing, frequency processing, 
and dynamic range compression processing, the opti- 
mum image processing can be selected corresponding 
to the request of the operator. 

[0078] (2B) The X-ray image radiographing system 
described in item(23), wherein the content of the correc- 
tion processing includes at least one of the gain correc- 
tion and the offset correction when the detecting means 
is a solid state plane detector, and when the detecting 
means is the stimulative fluorescent substance, at least 
one of a surface falling correction of a polygonal mirror 



used for the laser scanning means, a correction of the 
unevenness generated in the light conversing means for 
conversing the stimulation light, a correction of the un- 
even sensitivity proper to the stimulative fluorescent 

5 substance, and a correction of uneven sub-scanning 
generated in a conveying means. 
[0079] According to the invention described in (26), 
because, after the correction-processing corresponding 
to the kinclpf the detecting means, the image processing 

'0 can be conducted, the finish of the image processing is 
increased, and the image data desirable forthe operator 
can be provided. Further, because the correction 
processing is structured such that it can correspond to 
both of detecting means of the solid state plane detector 

'5 and the stimulative fluorescent substance, the flexible 
system can be structured without depending on any 
means. 

[0080] (29) The X-ray image radiographing system 
described in item(23), wherein the content of the correc- 
20 tion processing includes at least one of the correction of 
the resolution of the image data, the correction of the 
density resolving power of the image data, and the cor- 
rection of the number of bits per one pixel of the image 
data. 

25 [0081] According to the invention described in (29), 
because the image processing can be conducted after 
the attribute of the image data depending on the kind of 
the detecting means is corrected, the stable image qual- 
ity not depending on the difference of the kind of the de- 

30 tecting means can be provided. 

[0082] (30). The X-ray image radiographing system 
described in item(23), (28), or (29), wherein the content 
of the correction processing is stored by being made 
correspondence to the image data. 

35 [0083] According to the invention described in (30), 
because the content of the correction processing is 
stored by being made correspondence to the image da- 
ta, the operator can confirm the content of the correction 
processing conducted on the image data after a time, 

40 and when any problem is found : the operator can cope 
with it soon. 

[0084] (31) An X-ray image radiographing system 
which comprises: an X-ray image output apparatus by 
which, after the X-ray irradiated from the X-ray tube is 

<5 detected by the detecting means, It Is outputted as the 
digitized image data; and a control apparatus to control 
the X-ray image output apparatus; and the image 
processing means for conducting the predetermined im- 
age processing on the image data outputted from the X- 

50 ray image output apparatus, wherein the difference of 
the characteristic of the image data generated by the 
difference of the detecting means or the difference of 
the operation of the X-ray image output apparatus is 
made a parameter, and the image processing means 

55 conducts the predetermined image processing accord- 
ing to the parameter. 

[0085] According to the invention described in (31), 
because the difference of the characteristic of the image 
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data generated by the difference of the detecting means 
is absorbed by the parameter of the image processing, 
the image processing can be conducted by using the 
same image processing program without depending on 
the difference of the detecting means or the difference s 
of the operation of the X-ray image output apparatus. 
Thereby, the image data with the always stable image 
quality can be provided without depending on the differ- 
ence of the detecting means or the difference of the op- 
eration of the X-ray image output apparatus, and a wide- 10 
ly usable system can be structured without being influ- 
enced by the difference of the detecting means or the 
difference of the operation of the X-ray image output ap- 
paratus. 

[0086] (32) The X-ray image radiographing system is 
described in item(31 ), wherein the parameter is at least 
one of a parameter relating to the resolution of the image 
data, a parameter relating to the density resolving power 
of the image data, and a parameter relating to the 
number of bits per one pixel of the image data. 20 
[0087] According to the invention described in (32), 
because, even when the resolution of the image data, 
density resolving power, or the number of bits per 1 pix- 
el, is different, the unified image processing can be con- 
ducted, the stable image quality not depending on the 25 
difference of the detecting means, or the difference of 
the operation of the X-ray image output apparatus, can 
be provided. 

[0088] (33) The X-ray image radiographing system 
described in item(31 ), or (32), wherein the content of the 30 
parameter is stored by being made to correspond to the 
image data. 

[0089] According to the invention described in (32), 
because the content of the parameter is stored by being 

made to correspond to the image data, the operator can 3s 
conform under which condition the image processing is 
conducted, after a time, and when any problems is 
found, the operator can cope with it soon. 
[0090] (34) The X-ray image radiographing system 
described in item(31), or (32), wherein the predeter- 40 
mined image processing conducted by the image 
processing means is at least one of the gradation con- 
version processing, frequency processing, and dynamic 
range compression processing. 

[0091] According to the invention described in (34), -*5 
because the image processing conducted by the image 
processing means is at least one of the gradation con- 
version processing, frequency processing, and dynamic 
range compression processing, the optimum image 
processing can be selected corresponding to the re- so 
quest of the operator. 

[0092] (35) The X-ray image radiographing system 
described in items(22), (23) or (31), wherein the detect- 
ing means is the solid state plane detector or the stim- 
ulative fluorescent substance. 55 
[0093] According to the invention described in (35), 
because the detecting means corresponds to the solid 
state plane detector or the stimulative fluorescent sub- 



stance, the stable image quality can be provided to the 
X-ray image output apparatus usingthe solid state plane 
detector or the X-ray image output apparatus using the 
stimulative fluorescent substance. 
[0094] (36) An X-ray image radiographing system 
which comprises: an X-ray image output apparatus by 
which, after the X-ray irradiated from the X-ray tube is 
detected by the detecting means, it is outputted as the 
digitized image data; and a control apparatus to control 
the X-ray image output apparatus; and a display means 
for displaying the image information of the image data, 
wherein the X-ray image radiographing system has the 
first display image plane to display the image data finally 
outputted from the X-ray image output apparatus, the 
second display image plane to display at least one of a 
patient name, patient ID number, radiographing region, 
corresponding to the image data displayed on the first 
display image plane, and radiographing direction, and 
the third display image plane to reduction-display a plu- 
rality of image data outputted from the X-ray image out- 
put apparatus before the image data displayed on the 
first display image plane. 

[0095] According to the invention described in (36), 
because the operator can refer to and confirm the past 
radiography which is formed into an image, the reliability 
of referring and confirming operation to the past radiog- 
raphy and the operation efficiency can be increased. 
[0096] (37) The X-ray image radiographing system 
described in item(36), wherein the plurality of reduced 
image data displayed on the third display image plane 
is displayed in a time series to the time of any one of (1 ) 
a time at which the X-ray radiographing system receives 
the reserve registration of the radiography, or its equiv- 
alent time, (2) a time at which the X-ray is irradiated onto 
the object, or its equivalent time, (3) a time at which the 
image data is generated in the X-ray image output ap- 
paratus, or its equivalent time, and (4) a time at which 
the control apparatus receives the image data, or its 
equivalent time. 

[0097] According to the invention described in (37), 
because the operator can refer to or confirm the past 
radiography by forming it into an image, according to the 
time series such as the radiographing time, the reliability 
of the referring and confirming operation to the past ra- 
diography and the operation efficiency can be more in- 
creased. 

[0098] (38) The X-ray image radiographing system 
described in item(36) or (37), wherein the plurality of re- 
duction image data displayed on the third display image 
plane are the image data of the same patient. 
[0099] According to the invention described in (38), 
because only the image of the same patient is formed 
into the image and referred to and confirmed, the pos- 
sibility that the image is confused with the image of an- 
other patient, is removed, and the reliability of the refer- 
ring and confirming operation and the safety can be in- 
creased. 

[0100] (39) The X-ray image radiographing system 
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described in any one of items (36) to (38), wherein the 
system has a function which can select an arbitrary re- 
duction image data in the plurality of reduction image 
data displayed on the display image plane, and when 
an arbitrary reduction image data in the plurality of re- 5 
duction image data is selected by the function which can 
select an arbitrary reduction image data, the selected 
reduction image data is enlarged and displayed. 
[0101] According to the invention described in (39), 
because the image of the patient radiographed in the 10 
past time is enlarged and displayed, the referring and 
confirming operation of the past image can be conduct- 
ed by using the finer image information, thereby, the re- 
liability of the referring and confirming operation and the 
operation efficiency can be further increased. 15 
[0102] (40) The X-ray image radiographing system 
described in item (22) or (36), wherein the detecting 
means is a solid state plane detector or stimulative flu- 
orescent substance. 

[0103] According to the invention described in (40), 20 
because,the system corresponds to the solid state plane 
detector or stimulative fluorescent substance, the highly 
reliable and efficient referring and confirming operation 
can be conducted on the X-ray image output apparatus 
using the solid state plane detector, or the X-ray image 25_ 
output apparatus using the stimulative fluorescent sub- 
stance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

[0104] Fig. 1 is a view showing a structural example 
of a stand alone type X-ray image radiographing sys- 
tem. 

[0105] Fig. 2 is a view showing a structural example 
of a lying type X-ray image radiographing system. 35 
[0106] Fig. 3 is a view showing a structural example 
of a cassette correspondent type X-ray image radio- 
graphing system. 

[0107] Fig. 4 is a view showing a structural example 
of a control apparatus. 40 
[0108] Fig. 5 is a view showing a structural example 
of an X-ray image radiographing system having a plu- 
rality of exclusive use X-ray image output apparatus. 
[0109] Fig. 6 is a view showing another structural ex- 
ample of an X-ray image radiographing system having 45 
a plurality of exclusive use X-ray image output appara- 
tus. 

[0110] Fig. 7 is a view showing a structural example 
of an X-ray image radiographing system having a plu- 
rality of cassette correspondent type X-ray image output so 
apparatus. 

[0111] Fig. 8 is a view showing another structural ex- 
ample of an X-ray image radiographing system having 
a plurality of cassette correspondent type X-ray image 
output apparatus. 55 
[0112] Fig. 9 is a view showing a still another struc- 
tural example of an X-ray image radiographing system 
having a plurality of cassette correspondent type X-ray 



image output apparatus. 

[0113] Fig. 10 is a view showing a structural example 
of an X-ray image radiographing system having a plu- 
rality of exclusive use type X-ray image output appara- 
tus and cassette correspondent type X-ray image output 
apparatus. 

[0114] Fig. 11 is a view showing an example of a con- 
trol image plane. 

[01 15] Fig. 1 2 is a view showing an example of anoth- 
er control image plane. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0116] An embodiment of an X-ray image radiograph- 
ing system of the present invention will be described be- 
low. Initially, referring to Fig. 1 , Fig. 2 and Fig. 3, an op- 
eration of an individual system forming a minimum unit 
of the X-ray image radiographing system which is the 
present invention, will be described below. 
[0117] Initially, an exclusive use type X-ray image ra- 
diographing system will be described by using Fig. 1 and 
Fig. 2. Because a stand alone type X-ray image radio- 
graphing system shown in Fig. 1 and also a lying type 
X-ray image radiographing system shown in Fig. 2 have 
the similar operation, these will be described at one 
time. 

[01 1 8] When an X-ray generation control apparatus 3 
is operated and an X-ray 5 is irradiated from an X-ray 
tube 4 onto a subject 50, the X-ray transmitted through 
the subject 50 is detected by a detecting means 100. 
Because a portion of the irradiated X-ray 5 is absorbed 
by the subject 50, the X-ray detected by the detecting 
means 1 00 can be regarded as the X-ray image infor- 
mation reflecting an X absorption distribution of the sub- 
ject 50. 

[0119] The X-ray image information detected by the 
detecting means 100 is read out by a reading means 
110 as an electric signal, by the instruction of a control 
apparatus 2, and digitized by an AD converting means 
120. Hereinafter the digitized X-ray image information 
is called the image data. The image data generated by 
the AD converting means 120 is transferred to the con- 
trol apparatus 2 through a communication means 130 
and a communication cable 10. 
[0120] Such a series of main operations of the X-ray 
image output apparatus 1 , are controlled by the control 
apparatus 2 through the communication cable 10. The 
control apparatus 2 is connected to an X-ray generation 
control apparatus 3 which controls the generation of the 
X-ray, through a communication cable 30. 
[0121] The generation timing of the X-ray 5 is noticed 
from the X-ray generation control apparatus 3 to the 
control apparatus 2 through the communication cable 
30. The control apparatus 2 is in timed relationship with 
the noticed X-ray generation timing and instructs the 
reading out of the image data to the X-ray image output 
apparatus 1 . 
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[0122] Next, the cassette correspondent type X-ray 
image radiographing system will be described by using 
Fig. 3. In the case of this example, the detecting means 
100 is a stimulative.fluorescent substance plate. 
[0123] A cassette 6 is held to a concerning portion (a 
portion desired to conduct the X-ray radiography) of the 
subject 50, and the X-ray generation control apparatus 
3 is operated and the X-ray 5 is irradiated from the X- 
ray tube 4. The X-ray energy transmitted through the 
subject 50 is detected by the detecting means 100 
housed in the cassette 6, and after that, it is temporarily 
accumulated and held inside the stimulative fluorescent 
substance plate which is the detecting means 100. 
[0124] After the X-ray radiographing is completed, 
when the cassette 6 is inserted into the X-ray image out- 
put apparatus 1 having a reading means 110, the X-ray 
image output apparatus 1 pulls out the detecting means 
1 00 from the cassette 6, and while the detecting means 
1 00, that is, the stimulative fluorescent substance plate 
is being sub-scanning conveyed in the direction of A by 
a conveying means 90, the X-ray image information ac- 
cumulated and held in the detecting means 100 is read 
out by the reading means 110. 

[0125] The reading out means 110 is composed of a 
laser scanning means 1 1 1 , converging means 112, and 
a photoelectric conversion means 113. While the detect- 
ing means 100 is sub-scanning conveyed by the con- 
veying means 90, the laser scanning means 111 scans 
the laser light 1 14 in the direction (main-scanning direc- 
tion) perpendicular to the sub-scanning direction. 
[0126] When the laser light acts onto the stimulative 
fluorescent substance plate which is the detecting 
means 100, the energy accumulated inside the fluores- 
cent substance is generated as the stimulation light 1 1 5. 
The energy released as the stimulation light has an en- 
ergy amount proportional to the X-ray energy amount 
detected by the detecting means 100. This stimulation 
light 115 is converged by the converging means 112, 
and the converged stimulation light 115 is taken out as 
an electric signal by a photoelectric conversion.means 40 
113 such as a photo-multiplier. 
[0127] ' The stimulation light 115 read out as the elec- 
tric signal by the reading means 110 is digitized by the 
AD conversion means 120, and the image data is gen- 
erated. Th e image data generated by the AD conversion *s 
means 120 Is transmitted to the control apparatus 2 by 
the communication means 130 through the communica- 
tion cable 10. 

[0128] Such a series of main operations of the X-ray 
image output apparatus 1 is controlled by the control ap- so 
paratus 2 through the communication cable 10. 
[0129] In the cassette correspondent type X-ray im- 
age radiographing system, it is net necessary that the 
irradiation time of the X-ray 5 from the X-ray tube 4 onto 
the subject 50, or the detection time of the X-ray image 55 
information by the detecting means 1 00 is in timed re- 
lationship with the reading-out time of the X-ray image 
information by the reading-out means 110. 
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[0130] Fig. 4 is a view for further detailing the control 
apparatus 2 which is a part of the present invention. The 
control apparatus 2 is composed ofa patient information 
input means 210, display means 220, conditional input 
5 means 221 , and control unit 230. 

[0131] The control unit 230 is structured by: a com- 
munication means 231 for obtaining the image data from 
the X-ray image output apparatus 1 through the com- 
munication cable 10, or for transmitting the control sig- 
' nal to the X-ray image output apparatus 1 ; a patient in- 
formation input control means 232 for controlling the pa- 
tient information input means 210; a display control 
means 233 for control the display means 220; a condi- 
tional input control means 234 for controlling the condi- 
tional input means 221 ; a communication means 235 for 
outputting the image data or the information contingent 
to the image data through the communication cable 20 
to the outside; a control means 236 for controlling each 
means inside the control means 2 or the X-ray image 
output apparatus 1 ; an image processing means 237 
for processing the image data received from the X-ray 
image output apparatus 1 ; a storage means 238 for stor- 
ing the image data, or the information contingent to the 
image data, and the patient information; and a commu- 
nication means 239 which is a means for communicat- 
ing with the X-ray generation control apparatus 3 
through the communication cable 30. 
[0132] The patient information input means 210 is a 
means for inputting the patient information of a patient 
to be radiographed, and for example, when the patient 
information input means 21 0 is connectedto the hospital 
information system (HIS) or radioactive ray information 
system (RIS), it can receive the patient information from 
these HIS or RIS. In this case, the information relating 
to the radiography such as the radiographing region or 
radiographing direction can also be taken in the control 
apparatus 2 through the patient information input means 
210. 

[0133] Further, the patient information input means 
21 0 may be a bar code reader. In this case, the patient 
information is expressed by the barcode, and by the bar 
code reader which is the patient information input 
means 21 0, the patient information which is formed into 
the bar code, is read out. 

[0134] Further, the patient information input means 
21 0 may be a magnetic card reader or an IC card reader. 
In this case, the patient information is stored in the mag- 
netic card or IC card, and the patient information stored 
in the magnetic card or IC card is read out by the mag- 
netic card reader or an IC card reader, which is the pa- 
tient information input means 210. 
[0135] Further, the patient information input means 
21 0 may be a key board. In this case, the operator inputs 
the patient information by using the key board. 
[0136] Further, the patient information input means 
21 0 may be an apparatus for inputting the voice. In this 
case, the operator inputs the patient information by the 
voice. The patient information is, for example, the name 
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of the patient, the date of the birth of the patient, the 
distinction of sex, address, ID number, and the date of 
radiography, the patient information inputted by the pa- 
tient information input means 210 is temporarily stored 
in the storage means 238. 5 
[0137] The display means 220 is, for example, a 
means which can display the character information or 
the image information , such as a CRT display, or liquid 
crystal display, and displays the patient information, 
photographic sensitivity information, the kind of the ra- 10 
diographing apparatus, the radiographing region, radi- 
ographing direction, X-ray radiographing condition ob- 
tained from the X-ray generation control apparatus 3, 
the information to specify the X-ray image output appa- 
ratus which obtained the image data, the resolution of 15 
the image data or sampling pitch, the number of pixels 
of the image data, the number of bits pert one pixel of 
the image data, the kind of the image processing, the 
image processing parameter, the information of the con- 
tent of the correction processing (hereinafter, these in- 20 
formation are collectively called the image data-at- 
tached information), and an image of the radiographed 
image data. The content of the display is controlled by 
the display control means 233. The operator can confirm 
the name of the patient or radiographing region by the 25 
information displayed on the display means 220 before 
the radiography. Further, after the radiography, by look- 
ing at the image of the image data displayed on the dis- 
play means 220, the operator can confirm the good or 
bad of the radiography. 30 
[0138] As the conditional input means 221 , although 
a touch panel is assumed in Fig. 4, it may be another 
means, for example, a key-board, mouse, track ball, or 
voice input apparatus. When the condition • information 
which is necessary for the operator, is selected from the 35 
image data-attached information through the condition- 
al input means 221 , the selected condition • information 
is inputted into the inside of the control unit 230 through 
the input control means 234, and registered. Further, the 
already inputted condition • information can be changed *o 
and deleted by operating the conditional input means 
221. 

[01 39] For example, a list of the radiographing regions 
is displayed on the display means 220 as a plurality of 
icons, and when the operator touches (selects) to one 
of icons, the radiographing region corresponding to the 
touched (selected) icon is stored (registered) in -the 
storage means 237 as the image data-attached infor- 
mation. 

[01 40] The communication means 231 is a means for so 
conducting the communication with the X-ray image out- 
put apparatus 1 through the communication cable 10. 
The content of the communication is the control infor- 
mation of the X-ray image output apparatus 1 , the infor- 
mation to specify the X-ray image output apparatus, the 55 
image data outputted from the X-ray image output ap- 
paratus 1, and the correction data used for correcting 
the image data. The image data or correction data re- 



ceived by the communication means 231 is stored in the 
storage means 238. The communication means 231 . 
can be increased corresponding to the number of the X- 
ray image output apparatus 1 having the connectivity or 
the connection method. 

[0141] The image processing means 237 is a means 
for conducting the predetermined image processing for 
the image data received by the communication means 
231 . As the kinds of the image processing, there exists 
the gradation conversion processing to convert the gra- 
dation possessed by the image data, the frequency 
processing to convert the frequency characteristic of the 
image data, or the dynamic range compression 
processing to compress the dynamic range of the image 
data. 

[0142] Specifically, in the gradation conversion 
processing, in order to obtain the gradation character- 
istic as in the case of the radiography by the screen/film 
system, the processing in which the gradation charac- 
teristic of the image data which is linear to the logarithm 
of the X-ray intensity is converted into the gradation 
characteristic which is nonlinear to the logarithm of the 
X-ray intensity, is used the most. Because it is desirable 
that the image processing such as the gradation con- 
version processing, frequency processing, or the dy- 
namic range compression processing, is conducted for 
the image data which is linear to the logarithm of the X- 
ray intensity, in the present invention, when the image 
data outputted from the X-ray image output apparatus 
1 is the data almost linear to the X-ray intensity, before 
the image processing is conducted, the processing 
which conducts the logarithmic conversion is automati- 
cally conducted. 

[01 43] For example, when the X-ray image output ap- 
paratus 1 is an apparatus using the solid state plane de- 
tector, because, generally, there are many cases in 
which the image data almost linear to the X-ray intensity 
is outputted, in such the case, it is controlled such that 
the logarithmic conversion is automatically conducted 
on the image data. 

[0144] On the one hand, when the X-ray image output 
apparatus 1 is an apparatus using the stimulative fluo- 
rescent substance, generally, because the image data 
almost linear to the logarithm of the X-ray intensity is 
outputted, in such the case, it is controlled such that the 
logarithmic conversion processing is not conducted on 
the image data. 

[0145] As described above, in the present invention, 
because the system is structured such that the logarith- 
mic conversion processing is automatically conducted 
on the image data almost linear to the X-ray intensity, 
even when any one of the X-ray image output apparatus 
outputting the image data almost. linear to the X-ray in- 
tensity, and the X-ray image output apparatus outputting 
the image data almost linear to the logarithm of the X- 
ray intensity is used, the image processing can be con- 
ducted by the same image processing means 237. 
[0146] When the kind or content (the degree of the 
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processing) of the image processing processed by the 
image processing means 237 is made the same in the 
case of the apparatus using the solid state plane detec- 
tor and the case of the apparatus using the stimulative 
fluorescent substance, the processing program be- s 
comes simple, and the development cost can be re- 
duced. Further, the storage capacity necessary for stor- 
ing the processing program or processing parameter 
can be reduced. 

[0147] Further, the kind or content (the degree of the ro 
processing) of the image processing processed by the 
image processing means 237 may be different from 
each other in the case of the apparatus using the solid 
state plane detector and the case of the apparatus using 
the stimulative fluorescent substance. This is because is 
the detecting means is different from each other in the 
solid state plane detector and the stimulative fluorescent 
substance, and the frequency or gradation characteris- 
tic of the image data is delicately different. Accordingly 
corresponding to the difference between the detecting so 
means, by changing the kind of the image processing 
or by changing the content • degree even in the case of 
the same image processing, these can be finished to 
the image data in which the difference between the dif- 
ferent detectors is not conspicuous. 2S 
[0148] For the purpose that the result of the image 
Processing conducted by the image processing means 
237 is satisfactory, it is preferable that, before the image 
processing is conducted, the correction processing to 
correct the unevenness specific to the detecting means 30 
1 00 and the reading means 1 1 0 is conducted. The cor- 
rection processing may be conducted by the image 
processing means 237, or in the inside of the X-ray im- 
age output apparatus 1 . 

[01 49] As the correction processing when the detect- 35 
mg means 100 is the solid state plane detector, there 
are a gain correction and an offset correction. The offset 
correction processing is a processing to correct the fluc- 
tuation in the implied output voltage of the solid state 
plane detector or fluctuation in the reading-out amplifier 40 
no.se. On the one hand, the gain correction is a process- 
ing to correct the sensitivity unevenness of the solid 
stateplane detector orthe gain unevenness of the read- 
ing-out amplifier. 

[0150] When x is a pixel position ofthe data, the image « 
data before the correction is expressed as f(x), the gain 
correction data is expressed as p(x), and the offset cor- 
rection data is expressed as q(x), the image data after 
gain correction and offset correction is expressed as the 
following: F(x) = {f (x) - q(x )} * p(x ) Further, when only the so 
offset correction is necessary, it is expressed as the fol- 
lowing: F(x) = f(x) - q(x) Further, when only the gain cor- 
rection is necessary, it is expressed as the following- F 
(x) = f(x) • p(x) Herein, the image data f(x) before the 
correction, the image data F(x) after the correction, the ss 
gam correction data p(x), and the offset correction data 
q(x) are all the data linear to the X-ray intensity. 
[0151] On the one hand, the correction processing 



when the detecting means 100 is the stimulative fluo- 
rescent substance, is the surface fall-down correction 
, processing of the polygonal mirror used in the laser 
scanning means 111, the correction processing of the 
unevenness generated in the converging means 1 12 for 
converging the stimulation light, the correction process- 
ing of the sensitivity unevenness specific to the stimu- 
lative fluorescent substance, or the correction process- 
ing of the sub-scanning unevenness generated in the 
conveying means 90. 

[01 52] When x is a pixel position of the data, the image 
data before the correction is expressed by g(x), the im- 
age data after the correction is expressed by G(x) and 
the conection data is expressed by h(x), then, the image 
data after the correction is expressed by G(x) = g(x) ± 
h(x) ... (4). Herein, the image data g(x) before the cor- 
rection, the image data G(x) after the correction, and the 
correction data h(x) are all the data linear to the loga- 
rithm of the X-ray intensity. 

[0153] In the present invention, because the image 
processing is conducted after the correction processing 
corresponding to the kind of the detecting means 100 
as described above is conducted, the finish of the image 
processing is improved, and the image data with the fine 
image quality can be obtained. 
[0154] It is well known that, depending on the differ- 
ence of the detecting means 100, or the difference of 
the operation of the X-ray image output apparatus 1 the 
resolution which is an attribute of the image data den- 
sity resolving power, and the number of bits per one pix- 
el, are different. Generally, in the apparatus processing 
the X-ray image, because the image processing is de- 
signed under the presupposition ofthe use of a specific 
detecting means, when the fluctuation is generated in 
the attribute of the image data, the normal image 
processing can not be conducted. 
[0155] For example, in the case where a predeter- 
mined frequency processing is conducted on the image 
data, when the resolution ofthe image data is different 
because the emphasized or depressed frequency com- 
ponent or frequency band is different, a disadvantage 
that the finish ofthe image is different, is generated. 
[0156] in the present invention, in orderto solve these 
problems, the following 2 methods are provided 
[0157] initially, the first method Is a method In which- 
the reference value of the attribute of the image data is 
decided; and when the attribute of the obtained image 
data is different from the reference value, the image data 
itself is deformed (the correction processing is conduct- 
ed on the image data itself); and the attribute of the im- 
age data is made to coincide with the reference value 
For example, in the case where the reference value of 
the b.t number per one pixel is 12 bits, when the bit 
number per one pixel of the obtained image data is 14 
bits, the processing by which the lower 2 bits of the ob- 
tained image data are discarded, and the image data is 
forcibly made to 1 2 bit data, is conducted. 
[0158] As described above, the obtained image data 
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itself is deformed, and the attribute of the image is for- 
cibly made to coincide with the reference value, and the 
image processing is conducted by the image processing 
means 237. Because the attribute of the image data is 
made to coincide with the reference value, the image 
processing can be conducted without raising any prob- 
lem. The second method is a method in which: the im- 
age data is not made to coincide with the reference val- 
ue; and the fluctuation of the attribute of the image data 
generated by the difference of the detecting means 1 00 
or the difference of the operation of the X-ray image out- 
put apparatus 1 is absorbed by the program of the image 
processing. That is, the image processing program to 
allow the fluctuation of the attribute of the image data is 
designed, and before the image processing is conduct- 
ed, the attribute of the image data is delivered to the 
image processing program as the parameter. 
[01 59] For example, when the bit number per one pix- 
el of the image data is 14 bits, the parameter showing 
that the bit number per one pixel is 14 bits, is delivered 
to the image processing program. The image process- 
ing program recognizes that, for example, the maximum 
value to the inputted image data is 1 6383 in the decimal 
number, and conducts the predetermined image 
processing program on the image data. 
[0160] In this manner, when the image processing is 
conducted, because the fluctuation in the attribute of the 
image data can be absorbed in the inside of the image 
processing program, the image processing can be con- 
ducted without raising the problem. 
[0161] In the present invention, because the content 
of the various correction processing described above, 
the kind of the image processing, and the image 
processing parameter, are made to correspond to the 
image data as the image data-attached information, and 
stored in the storage means 238, the operator can con- 
firm later the content of the correction processing or im- 
age processing conducted on the image data. 
[01 62] The storage means 238 is a means for storing 
the image data, correction data, or image data-attached 
information temporarily or for a long period. It is prefer- 
able that both of the image data before the image 
processing, and the image data after, the image 
processing are stored as the image data. 
[01 63] The communication means 239 is a means for 
communicating with the X-ray generation control appa- 
ratus 1 through the communication cable 30. The con- 
tent of the communication is the information relating to 
the timing of the X-ray irradiation, or the X-ray radio- 
graphing condition. The X-ray radiographing condition 
is the information such as the X-ray irradiation time, the 
current value flowing through the X-ray tube, and the 
tube voltage of the X-ray tube, or when a plurality of X- 
ray tubes exist, the information showing which X-ray 
tube is selected. 

[01 64] The information relating to the timing of the X- 
ray irradiation is important in the case of the exclusive 
use type X-ray image radiographing system, or in the 



case of the cassette correspondent type X-ray image 
radiographing system using the plane detector. 
[0165] In the X-ray image radiographing system in 
which such the X-ray irradiation timing is important, the 

5 timing at which the reading-out means 1 1 0 in the X-ray 
image output apparatus 1 reads out the image data from 
the detecting means 100, is made in the control means 
236 based on the timing of the irradiation of the X-ray 
received from the X-ray generation control apparatus 1 . 

10 [0166] The communication means 235 is connected 
to the network inside the hospital by the communication 
cable 20, and outputs the image data or the other infor- 
mation to various apparatus, for example, a viewing sys- 
tem in which the image data is displayed on the CRT 

15 and the diagnosis is conducted, the image data archiver 
to store the image data for a long period of time, a dry 
imagerto film-output the image data, or an ink-jet print- 
er. 

[01 67] Next, by using Fig. 5, an embodiment of the X- 

20 ray image radiographing system which is the present in- 
vention, that is, an embodiment of the exclusive-use 
type X-ray image radiographing system will be de- 
scribed. In the present example, 3 X-ray image output 
apparatus 1a, 1b, and 1c are successively connected 

25 onto the communication cable 10. 

[0168] In the X-ray radiographing room, the installa- 
tion position of the X-ray image output apparatus la, lb, 
and Ic and the installation position of the control appa- 
ratus 2 are separated as far as possible so that the op- 

30 erator is not exposed by the X-ray. That is, in many cas- 
es, the communication cable length between the control 
apparatus 2 and the X-ray image output apparatus la is 
longer than the communication cable length between 
the X-ray . image output apparatus la and the X-ray im- 

35 age output apparatus 1b, or the communication cable 
length between the X-ray Image output apparatus 1b 
and the X-ray image output apparatus 1c. 
[0169] Accordingly, when the system is structured 
such that the X-ray image output apparatus 1a, 1 b and 

40 1c are successively connected onto the communication 
cable 10, the total cable length of the communication 
cable can be reduced, and the apparatus cost can be 
reduced. Further, the interface substrate constituting the 
communication means 231 on the control apparatus 2 

45 side can be structured by one substrate, and the appa- 
ratus cost is further reduced. Further, because the sys- 
tem may control the interface of one system, the com- 
munication control program of the control means 236 
can be simplified, and the development cost and the de- 

50 velopment load can be decreased. The X-ray image out- 
put apparatus 1 a, 1 b, and 1 c are controlled by one con- 
trol apparatus 2 through the communication cable 10. 
The control apparatus 2 controls 3 X-ray image output 
apparatus la, lb, and 1c, for example, by ID numbers. 

55 [0170] The present example is an example in which 
one control apparatus 2 controls 3 X-ray image output 
apparatus 1a, 1b, and 1c ; however, the present inven- 
tion does not limit the number of X-ray image output ap- 
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paratus controlled by the control apparatus 2. Respec- 
tive of 3 X-ray image output apparatus la, 1b, and 1c are 
exclusive-use type X-ray image output apparatus in the 
present example, and may be any one of the stand alone 
type or lying type one. 

[01 71 ] Respective detecting means 1 00 of 3 X-ray im- 
age output apparatus 1a, 1b, and 1c may be the solid 
state plane detector, or stimulative fluorescent sub- 
stance, or other X-ray detecting means. 
[01 72] Three X-ray tubes 4a, 4b, and 4c are connect- 
ed through the cable 40 to the X-ray generation control 
apparatus 3, connected to the control apparatus 2 
through the communication cable 30, and the X-ray 
tubes 4a, 4b and 4c are made to respectively corre- 
spond to the X-ray image output apparatus 1a, 1b, and 
1c: That is, the system is controlled in such a manner 
that, when the radiographing is conducted by the X-ray 
image output apparatus la, the X-ray tube 4a is used, 
when the radiographing is conducted by the X-ray image 
output apparatus 1b, the X-ray tube 4b is used, and 
when the radiographing is conducted by the X-ray image 
output apparatus 1 c } the X-ray tube 4c is used. 
[0173] The present example is an example in which 
the X-ray tube and the X-ray image output apparatus 
are made to correspond to each other 1 to 1 , however, 
for example, even when the X-ray tube 4c does not exist, 
and the X-ray tube 4b is made to correspond to the X- 
ray image output apparatus 1b and 1c, it may be allow- 
able. That is, the system may be structured such that 
one X-ray tube is made to correspond to more than 2 X- 
ray image output apparatus. 

[0174] In this case, when the radiography by the X- 
ray image output apparatus 1 a is instructed, the system 
is controlled such that the X-ray tube 4a is used, and 
when the radiography by the X-ray image output appa- 
ratus 1b or the X-ray image output apparatus 1c is in- 
structed, the system is controlled such that the X-ray 
tube 4b is used. 

[0175] When one of 3 X-ray tubes 4a, 4b and 4c is 
selected by the X-ray generation control apparatus 3, 
the information to specify the selected X-ray tube is re- 
ported to the control apparatus 2 through the communi- 
cation cable 30. The control apparatus 2 automatically 
selects the X-ray image output apparatus correspond- 
ing to the reported X-ray tube according to the prede- 
termined correspondence. Because the operator may 
select only the X-ray tube (it is not necessary to select 
the X-ray image output apparatus), the increase of effi- 
ciency can be attained, and simultaneously, the possi- 
bility that the correspondence of the X-ray tube to the 
X-ray image output apparatus is erroneously selected, 
is deleted. 

[0176] At this time, when the information by which the 
automatically selected X-ray image output apparatus 
can be specified, is displayed on the display means 220 
of the control apparatus 2, the operator can instantane- 
ously confirm that which X-ray image output apparatus 
is to be used, before the radiography. 



[0177] Further, the system may be structured in such 
a manner that, when one of 3 X-ray image output appa- 
ratus 1 a, 1b, and 1c is selected by the control apparatus 
2, the information specifying the X-ray tube correspond- 
5 ing to the selected X-ray image output apparatus is re- 
ported to the X-ray generation control apparatus 3 
through the communication cable 30. In this case, the 
X-ray generation control apparatus 3 automatically se- 
lects the X-ray tube instructed from the control appara- 
10 tus 2. 

[0178] In this case, because the operator may select 
only the X-ray image output apparatus (it is not neces- 
sary to select the X-ray tube), the increase of efficiency 
can be attained, and simultaneously, the possibility that 
*5 the correspondence of the X-ray tube to the X-ray image 
output apparatus is erroneously selected, is deleted. 
[01 79] At this time, when the information by which the 
automatically selected X-ray tube can be specified, is 
displayed on the display means 220 of the control ap- 
20 paratus 2, the operator can instantaneously confirm that 
which X-ray tube is to be used, before the radiography. 
[0180] Fig. 5 shows an example when the X-ray radi- 
ographing is conducted by using the X-ray tube 4b. The 
present example is an example of the method by which 
25 the operator selects the X-ray tube (the X-ray image out- 
put apparatus is automatically selected), however, it is 
needless to say that it may also be a method by which 
the operator selects the X-ray image output apparatus 
(the X-ray tube is automatically selected). 
30 [0181] Initially, the operator sets the subject 50, that 
is, the patient who is subject to radiography, at a position 
at which the radiographing can be conducted, to the X- 
ray image output apparatus 1 b. 
[0182] Next, the X-ray tube 4b is selected by the X- 
35 ray generation control apparatus 3. When the X-ray tube 
4b is selected by the X-ray generation control apparatus 
3, the information to specify the selected X-ray tube, for 
example, the ID number of the X-ray tube 4b is reported 
to the control apparatus 2 through the communication 
40 cable 30. 

[0183] The operator confirms the patient information 
inputted through the input means 210, or other image 
data-attached information through the display means 
220. Further, the condition such as the radiographing 
region or radiographing direction is newly inputted or 
changed from the conditional input means 221 at need. 
As the input of the patient information, any one of the 
case where the information is inputted before the radi- 
ographing, and the case where it is inputted after the 
50 radiographing, may be adopted. 

[0184] When each kind of conditions are settled, the 
operator operates the X-ray generation control appara- 
tus 3 and instructs the generation of the X-ray to the X- 
ray tube 4b. When the generation of the X-ray is instruct- 
55 ed by the operator, the X-ray generation control appa- 
ratus 3 makes the already selected X-ray tube 4b gen- 
erate the X-ray. That is, the X-ray 5 is irradiated from the 
X-ray tube 4b toward the subject 50. At this time, the 
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timing at which the X-ray is generated, is informed also 
to the control apparatus 2 through the communication 
cable 30. 

[0185] The control apparatus 2 issues the X-ray im- 
age read-out instruction to the X-ray image output ap- 5 
paratus 1 b almost in timed relationship with the gener- 
ation timing of the X-ray so that.the X-ray image infor- 
mation detected by the detecting means 1 00 in the X- 
ray image output apparatus 1b can be read out at once. 
[01 86] The X-ray image output apparatus 1 b which re- 10 
ceived the X-ray image read-out instruction from the 
control apparatus 2 converts the X-ray image informa- 
tion detected by the detecting means 1 00 into the image 
data according to the main points described in Fig. 1 
and Fig. 2. *5 
[01 87] The generated image data is transmitted to the 
control apparatus 2 through the communication means 
130, communication cable 10, and communication 
means 231 , and is made to correspond to the image da- 
ta-attached information and temporarily stored in the 20 
storage means 238, and simultaneously, displayed on 
the display means 220 as an image. The operator con- 
firms whetherthe normal radiographing can be conduct- 
ed, by viewing the image of the image data displayed 
on the display means 220. 25 
[0188] The image data temporarily stored in the stor- 
age means 238 is read out by the image processing 
means 237, and after a predetermined correction 
processing or image processing is conducted, the im- 
age data is made to correspond to the image data-at- 30 
tached information and stored in the storage means 238 
again. 

[0189] The image data after the image processing is 
displayed again on the display means 220, and it makes 
the operator enable to confirm whether normal image 35 
processing can be conducted. When the information of 
the X-ray image output apparatus used for the radiog- 
raphy, or the information by which the kind of the X-ray 
image output apparatus can be specified, is made to 
correspond to the image data and stored, even when a *o 
very long period of time has passed, because the radi- 
ographed X-ray image output apparatus can be speci- 
fied at once, it is very convenient. Specifically, in the 
case where a person other than the operator refers to 
the image data, when any disadvantage is discovered *s 
in the image data, there is a merit that the image data 
can be specified soon by which X-ray image output ap- 
paratus it is radiographed. 

[0190] Further, at an appropriate time before or after 
the X-ray generation, when the X-ray radiographing so 
condition set in the X-ray generation control apparatus 
3, that is, the information such as. the X-ray irradiation 
time, the current value flowing through the X-ray tube, 
and the tube voltage of the X-ray tube, is informed from 
the X-ray generation control apparatus 3 to the control 55 
apparatus 2, and as the image data attached informa- 
tion, it is made to correspond to the image data, and 
stored in the storage means 238 in the control apparatus 



2, because it can be discriminated later under which 
condition the obtained image is radiographed, which is 
very convenient. 

[0191] Further, when the X-ray radiographing condi- 
tion is displayed on the display means 220, because the 
operator can confirm again the X-ray radiographing con- 
dition, it is more preferable. The image data stored in 
the storage means 238 of the control apparatus 2 and 
the image data-attached information are outputted at 
need onto the communication cable 20 by the commu- 
nication means 235. 

[0192] The X-ray image radiographing system in Fig. 
6 is an example in which the connection method among 
the control apparatus 2 and the X-ray image output ap- 
paratus 1 a, 1 b, 1 c of the X-ray image radiographing sys- 
tem in Fig. 5, is changed. 

[01 93] In Fig. 5, as the structure, the X-ray image out- 
put apparatus 1a, 1b, and 1c are successively connect- 
ed onto the communication cable 10, however, in Fig. 
6, the X-ray image output apparatus 1a, 1 b, and 1c are 
separately connected to the control apparatus 2 by 3 
communication cables 10a, 10b and 10c. 
[0194] In this connection method, because one com- 
munication cable is allotted to one X-ray image output 
apparatus, the communication speed of the control ap- 
paratus 2 and X-ray image output apparatus 1 a, 1 b and 
1c becomes high. Further, it is not necessary that the 
specification of the communication means 130 housed 
in X-ray image output apparatus 1a, 1b, and 1c, the 
specification of the communication cable connected to 
the communication means 130, or kind of the commu- 
nication protocol, are common among all connected X- 
ray image output apparatus, the optimum design can be 
conducted on respective X-ray image output apparatus. 
As described above, in the present invention, one con- 
trol apparatus can control a plurality of X-ray image out- 
put apparatus having different communication specifi- 
cations without any problem. For other operations, be- 
cause these are same as in the X-ray image radiograph- 
ing system in Fig. 5, the explanation will be omitted. 
[0195] In the X-ray image radiographing system 
shown in Fig. 5 and Fig. 6, because one control appa- 
ratus 2 can serve irrespectively of the number of con- 
nected X-ray image output apparatus 1 , when more than 
2 connected X-ray image output apparatus 1 are used, 
the low cost system can be supplied/Further, because 
the one control apparatus 2 can serve for more than 2 
X-ray image output apparatus 1 , when more than 2 X- 
ray image output apparatus 1 are used, the installation 
area of the control apparatus 2 can be decreased to the 
installation area for one apparatus. 
[0196] Further, in the present invention, because the 
plurality of X-ray image output apparatus 1 is controlled 
by one control apparatus 2, when the patient information 
inputted from the patient information input means 210, 
or the image processing condition inputted from the con- 
ditional input means 221 , the image data-attached in- 
formation such as the kind of radiographing system, ra- 
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diographing region, and radiographing direction, is in- 
putted only once to the control apparatus 2, because 
these information can be made to correspond also to 
the image data read out by any X-ray image output ap- 
paratus 1 , it is not necessary that these information are 
inputted for each X-ray image output apparatus. 
[0197] Further, in the present invention, because the 
using X-ray tube 4 and the X-ray image output appara- 
tus 1 controlled by the control apparatus 2 are made to 
correspond to each other and controlled, the possibility 
the operator mistakes the correspondence of the X-ray 
image output apparatus 1 to the X-ray tube 4, is re- 
moved. Further, the time to select both of the X-ray im- 
age output apparatus 1 and the X-ray tube 4 is deleted, 
and the system is structured such thatthe radiographing 
can be conducted by only selecting any one of them. 
[0198] Next, by using Fig. 7, another embodiment of 
the X-ray image radiographing system which is the 
present invention, that is, an embodiment of a cassette 
correspondent type the X-ray image radiographing sys- 
tem will be described. In the present example, 3 X-ray 
image output apparatus 1 d, 1 e, and 1 f are successively 
connected onto the communication cable 10. Because 
the effect of the successive connection is the same as 
the content described in Fig. 5, the explanation will be 
omitted here. 

[01 99] The X-ray image output apparatus 1 d, 1 e, and 
1f are controlled by one control apparatus 2 through the 
communication cable 10. The control apparatus'2 con- 
trols 3 X-ray image output apparatus 1d, 1e, and 1f by, 
for example, ID number. 

[0200] The present example is an example in which 
the one control apparatus 2 controls 3 X-ray image out- 
put apparatus 1d, 1e, and 1f, however, the present in- 
vention does not limit the number of X-ray image output 
apparatus to be controlled by the control apparatus 2. 
[0201] Further, in the present example, a cassette 
correspondent X-ray image radiographing system using 
the stimulative fluorescent substance will be described, 
however, it is of course that a cassette correspondent 
X-ray image radiographing system using the solid state 
plane detector can also structure the connection be- 
tween the X-ray image output apparatus and the control 
apparatus in the same manner. 
[0202] Initially, the operator sets the subject 50 and 
the cassette 6 at an optimum position in the X-ray irra- 
diation area of the X-ray tube. 

[0203] * The operator confirms the patient information 
inputted through the patient information input means 
210, or other image data-attached information through 
the display means 220. Further, the operator newly in- 
puts the conditions such as the radiographing region 
and radiographing direction from the conditional input- 
ting means 221 , or changes them, at need. The input of 
the patient information may adopts any of the case 
where it is inputted before the radiographing, or the case 
where it is inputted after the radiographing. 
[0204] When each condition is settled, the operator 



operates the X-ray generation control apparatus 3 : and 
instructs the generation of the X-ray to the X-ray tube 4. 
When the generation of the X-ray is instructed by the 
operator, the X-ray generation control apparatus 3 gen- 
s erates the X-ray from the X-ray tube 4 through the cable 
40. That is, the X-ray 5 is irradiated from the X-ray tube 
4 to the subject 50. 

[0205] When the irradiation of the X-ray is completed, 
the operator inserts the cassette 6 into any one of the 
10 x-ray image output apparatus 1d : te, and 1f. In the 
present invention, the number of the cassette insertion 
ports of the X-ray image output apparatus is not limited. 
[0206] The operator can continuously conduct a plu- 
rality of times of radiographing on the subject 50 by us- 
*5 ing a plurality of sheets of cassettes. In this case, a plu- 
rality of sheets of cassettes to which the radiographing 
is completed, may be simultaneously inserted into re- 
spective of(or a part of) X-ray image output apparatus 
1d, 1e,and1f. 

20 [0207] When the cassette is inserted into any one of 
X-ray image output apparatus 1d, 1e, and 1f, the inser- 
tion of the cassette makes a trigger, and the stimulative 
fluorescent substance plate which is the detecting 
means 100, is pulled out, and the image data is gener- 
is ated according to the main points described in Fig. 3. 
Which of X-ray image output apparatus 1d, 1e, and 1f 
the control apparatus 2 is to control, is determined by 
referring to the information whether the cassette is in- 
serted into the X-ray image output apparatus. 
so [0208] The generated image data is transmitted to the 
control apparatus 2 through the communication 130, 
communication cable 10, and communication 231, and 
these are made to correspond to the image data-at- 
tached information and temporarily stored in the storage 
35 means 238, and simultaneously displayed on the dis- 
play means 220 as an image. The operator confirms 
whetherthe normal radiographing can be conducted, by 
viewing the image displayed on the display means 220. 
The image data temporarily stored in the storage means 
40 238 is read out by the image processing means 237, 
and after a predetermined correction processing or im- 
age processing is conducted, it is made to correspond 
to the image data-attached information and stored again 
in the storage means 238. The system is structured such 
45 that the Image data after the image processing is dis- 
played again on the display means 220, and the opera- 
tor can confirm whether the normal image processing 
can be conducted. 

[0209] Further, although not shown in Fig. 7, in the 
50 same manner as in Fig. 5 and Fig. 6, the communication 
cable 30 may be provided between the control appara- 
tus 2 and the X-ray generation control apparatus 3 so 
that the control apparatus 2 and the X-ray generation 
control apparatus 3 can communicate with each other. 
55 in this case, the control means can obtain from the X- 
ray generation control apparatus 3 the X-ray radio- 
graphing condition such as the X-ray irradiation time, 
the current value flowing through the X-ray tube, and the 
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tube voltage of the X-ray tube, and the obtained X-ray 
radiographing condition can be made to correspond to 
the image data as a part of the image data-attached in- 
formation, and stored in the storage means 238 in the 
control apparatus 2. 

[0210] The image data and the image data-attached 
information stored in the storage means 238 in the con- 
trol apparatus 2 are outputted onto the communication 
cable 20 at need by the communication means 235. 
[021 1] In the present invention, the control apparatus 
2 may be an apparatus having a separate casing from 
the X-ray image output apparatus 1 , or it may be housed 
in any one apparatus of X-ray image output apparatus 
1d, 1e, and 1f. 

[0212] The X-ray image radiographing system in Fig. 
8 is an example in which the connection method among 
the control apparatus 2 and X-ray image output appa- 
ratus 1d, 1e, and 1f of the X-ray image radiographing 
system in Fig. 7 is changed. 

[021 3] In Fig. 7, the X-ray image output apparatus 1 d, 
le : and 1f are structured such that these are connected 
in serial onto the communication cable 10, however, in 
Fig. 8, X-ray image output apparatus 1d, 1e, and 1f are 
connected to the control apparatus 2 separately by 3 
communication cables 10d, 10e, and 10f. 
[0214] Because the X-ray image radiographing sys- 
tem having such the connection method has the same 
effect as the X-ray image radiographing system de- 
scribed in Fig. 6, the explanation herein will be omitted. 
[0215] Because other operations are the same as in 
the X-ray image radiographing system, the explanation 
will be omitted. 

[0216] In the X-ray image output apparatus 1 of the 
X-ray image radiographing system described in Fig. 7 
or Fig. 8, the number of the X-ray image output appara- 
tus 1 connected to the control apparatus 2 can be 
changed corresponding to a scale of the facilities or the 
radiographing frequency of the X-ray. 
[0217] For example, in the facilities in which the radi- 
ographing frequency is samll, or the facilities in which 
many radiographing are not conducted on one patient 
at one time, it is sufficient that one X-ray image output 
apparatus 1 is connected to one control apparatus 2. 
[0218] In the facilities in which the radiographing fre- 
quency is large, or the hospital in which many radio- 
graphing are conducted on one patient at one time, 
when a plurality of X-ray image output apparatus 1 are 
connected to one control apparatus 2. the processing 
capacity of the X-ray image radiographing system can 
be increased. 

[021 9] As described above, in the X-ray image radio- 
graphing system of the present invention, because one 
control apparatus 2 is sufficient irrespective of the 
number of the connected X-ray image output apparatus 
1 , when the number of the connected X-ray image out- 
put apparatus 1 is more than 2, the low cost system can 
be provided. 

[0220] Further, when the control apparatus 2 is struc- 



tured by a separated casing from the X-ray image output 
apparatus 1 , one control apparatus 2 is sufficient for 
more than 2 X-ray image output apparatus 1 , when more 
than 2 X-ray image output apparatus 1 are used, the 
5 installation area of the control apparatus 2 can be 
served by that of one set. 

[0221] Further, when m X-ray image output apparatus 
1 having the cassette insertion port with slots for n 
sheets are connected, because maximum n x m sheets 
10 of cassettes can be continuously inserted, when it is de- 
sired to process large number of cassettes at a time, 
there is no trouble of taking-out and inserting-in of the 
cassette, and the radiographing cycle time can be re- 
duced. 

15 [0222] Further, when m X-ray image output apparatus 
1 are connected to the control apparatus 2, because m 
X-ray image output apparatus 1 can read out the image 
data simultaneously, the read-out time when a large 
number of cassettes are simultaneously read out, is re- 

20 duced to 1/m. In this case, when it is compared to one 
X-ray image output apparatus 1 having the cassette in- 
sertion port with n x m slots per one apparatus, these 
apparatus can be regarded as an apparatus whose 
throughput is m times. Further, because the plurality of 

25 X-ray image output apparatus 1 are controlled by one 
control apparatus 2, when the patient information input- 
ted from the patient information input means 21 0, image 
processing condition inputted from the conditional input 
means 221 , and the image data-attached information 

30 such as the kind of radiographing apparatus, radio- 
graphing region, and radiographing direction, are input- 
ted to the control apparatus 2 only once, because these 
information can be made to correspond to also the im- 
age data read out by any X-ray image output apparatus, 

35 jt is not necessary that these information are inputted 
for each of X-ray image output apparatus. 
[0223] The X-ray image radiographing system in Fig. 
9 is a modified example of the X-ray image radiograph- 
ing system shown in Fig. 7 and Fig. 8. In Fig. 7 and Fig. 

40 8, a plurality of X-ray image output apparatus 1d, 1e, 
and 1f are controlled by one control apparatus 2, how- 
ever, in Fig. 9, control apparatus 2d, 2e, and 2f are con- 
nected to a plurality of X-ray image output apparatus 1 d, 
1e, and 1f by 1 to 1 , through communication cables 1 0d, 

45 ioe, and 10f. The control apparatus 2d, 2e, and 2f are 
structured such that these can communicate with each 
other by the communication cable 11, and the patient 
information, image processing condition, the image da- 
ta-attached information such as the radiographing re- 

50 gion, and radiographing direction can be held in com- 
mon among respective control apparatus 2d, 2e, and 2f. 
[0224] Each of control apparatus 2d, 2e, and 2f may 
have the patient information input means 210. In this 
case, there is a merit that the operator can input the pa- 

55 tient information from any control apparatus. 

[0225] Further, the system may be structured such 
that any one of control apparatus 2d, 2e, and 2f has the 
patient information input, means 210. In this case, the 
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operator can not input the patient information only from 
the control apparatus to which the patient information 
input means 21 0 is connected, however, there is a merit 
that the cost of the X-ray image radiographing system 
can be decreased. 

[0226] Further, each of control apparatus 2d, 2e, and 
2f may have the display means 220. In this case, there 
is a merit that the operator can confirm the image data 
or the image data-attached information from any one of 
control apparatus, and the operation efficiency can be 
increased. Specifically, when a plurality of cassettes are 
read out by a plurality of X-ray image output apparatus 
at almost same time, because the image can be dis- 
played by a plurality of display means, there is a merit 
that the speed of the confirming operation of the image 
data can be increased. Further, the system may be 
structured such that any one of control apparatus 2d, 
2e, and 2f has the display means 220. In this case, the 
operator can not confirm the image data-attached infor- 
mation or the image data only from the control apparatus 
to which the display means 220 is connected, however, 
there is a merit that the cost of the X-ray image radio- 
graphing system can be decreased. 
[0227J In the same manner, the conditional input 
means 221 may be installed in each of control apparatus 
2d, 2e, and 2f , or in any one of control apparatus 2d, 2e, 
and 2f. 

[0228] In the X-ray image radiographing system in 
Fig. 9, when a plurality of cassettes are processed at 
the same time, because the read-out operation and im- 
age processing operation are operated by a plurality of 
X-ray image output apparatus and control apparatus in 
parallel, there is a merit that the processing speed of the 
X-ray image radiographing system is greatly increased. 
Further, because the image data and the image data- 
attached information such as the patient information are 
held in common among respective control apparatus, 
these can be operated as if these are one apparatus! 
and there is a merit that, even when these are operated 
in parallel, the operability is not lowered. 
[0229] The example and effect of the X-ray image ra- 
diographing system in which a plurality of X-ray image 
output apparatus are connected to a plurality of control 
means by one to one, is described by using Fig. 9, how- 
ever, It is clear that the same system can be structured 
for the exclusive-use type system described in Fig. 5 
and Fig. 6. In that case, the same effect as described in 
Fig. 9 can be obtained. 

[0230] The X-ray image radiographing system in Fig. 
1 0 is an example of a composite system of the exclu- 
sive-use type X-ray image radiographing system shown 
in Fig. 5, Fig. 6, and Fig. 9, and the cassette correspond- 
ent type X-ray image radiographing system shown in 
Fig. 7, Fig. 8, and Fig. 9. 

[0231 ] The present example is an example structured 
such that the exclusive-use type X-ray image radio- 
graphing system in Fig. 6 and the cassette correspond- 
ent type X-ray image radiographing system in Fig. 7 are 



made in common, and are controlled by one control ap- 
paratus, however, the present invention is not limited to 
only the combination of the present example. For exam- 
ple, the system may be a combination of the exclusive- 
5 use type X-ray image radiographing system in Fig. 5 and 
the cassette correspondent type X-ray image radio- 
graphing system in Fig. 8 : or the other combination. 
[0232] The present example has the effects in which 
the effects described in respective X-ray image radio- 
10 graphing systems are added, and can structure the most 
effective system. 

[0233] Because the operations of the present exam- 
ple is according to the, operations of the exclusive-use 
type X-ray image radiographing system in Fig. 6 and the 
is cassette correspondent type X-ray image radiographing 
system in Fig. 7, the explanation will be omitted. 
[0234] Next, by using Fig. 11 and Fig. 12, another em- 
bodiment of the X-ray image radiographing system 
which is the present invention, will be described. Fig. 11 
20 is an example of a control image plane 1 displayed on 
the display means 220 of the control apparatus 2. Be- 
cause a touch panel which is the conditional input 
means 221 is equipped on the display means 220, when 
the displayed image plane is touched, the conditions 
25 can be inputted, instructed, or selected. 

[0235] Incidentally, in the present example, the expla- 
nation will be conducted by using an example in which 
the touch panel is used as the conditional input means 
221 , however, in the present example, the conditional 
30 input means 221 is not limited to the touch panel. Other 
means, for example, the keyboard, mouse, trackball, or 
voice input apparatus may be used. 
[0236] An image plane A (a selecting section) is an 
image pale by which the X-ray image output apparatus 
35 1 connected to the control apparatus 2 is selected, or 
selected X-ray image output apparatus 1 is displayed. 
On icons (al) - (a4) : the names or rough sketches of a 
plurality of X-ray image output apparatus 1 connected 
to the control apparatus 2 are displayed, and when any 
40 one of icons is touched, the X-ray image output appa- 
ratus 1 to be used can be selected. 
[0237] Further, when the X-ray image output appara- 
tus 1 is designated by the X-ray generation control ap- 
paratus 3, that is, when the operator designates the X- 
«* ray tube 4 to be used by the X-ray generation control 
apparatus 3, and the control apparatus 2 automatically 
selects one from a plurality of the X-ray image output 
apparatus 1 according to the designated Xray tube 4, 
an icon corresponding to the automatically selected X- 
50 ray image output apparatus 1 flickers, its density is re- 
versed, or its color is changed, thereby, which is the au- 
tomatically selected X-ray image output apparatus 1 , is 
noticed to the operator. 

[0238] Because, on (b1) - (b7) of the image plane B, 
55 the reserve information of the radiography, for example, 
the ID information, or name of the patient, radiographing 
region, or radiographing direction, is displayed, the op- 
erator can not only confirm a turn of the patient to be 
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radiographed, but also can know previously which radi- 
ographing is to be conducted after now. 
[0239] A (c) of the image plane C is an image plane 
displaying an image of the image data read out by the 
X-ray image output apparatus 1 . When the image data 5 
outputted by the X-ray image output apparatus 1 is re- 
ceived by the control apparatus 2, an image of the re- 
ceived image data is displayed on the image plane (c). 
[0240] Further, when the image processing is con- 
ducted on the received image data by the image io 
processing means 237, the image displayed on the im- 
age plane (c) is changed from the image of the image 
data before the image processing to the image of the 
image data after the image processing. 
[0241] Further, the previously radiographed image 15 
data is read out, and can also be displayed on the image 
plane (c). 

[0242] On a (cc) of the image plane C, a part of the 
image data-attached information of the image data dis- 
played on the image plane (c) is displayed. For example, 20 
the patient name 5 the ID number of the patient, the ra- 
diographing region, and radiographing direction, are 
displayed. Therefore, the operator can confirm again the 
attached information of the image data displayed on the 
image plane (c). 25 
[0243] On a (d1 ) - (d4) of the image plane D, an image 
of the reduction image of the previously radiographed 
image data is displayed. Further, on image planes (dd1 ) 
- (dd4), a part of the image data-attached information * 
corresponding to each of the reduction images (d1) - 30 
(d4), for example, the patient name or the ID number of 
the patient is displayed. 

[0244] The image of the reduction image and the im- 
age data-attached information displayed on the image 
planes (d1) - (d4) and image planes (dd1) - (dd4) are 35 
arranged from the image plane (d1) to the image plane 
(d4) in the order of the image from the newest time to 
the older time. Herein, the "times may be any one of the 
time at which the X-ray radiographing system receives 
the reserve registration of the radiographing or its equiv- 40 
alent time, the time at which the X-ray is irradiated onto 
the subject 50 or its equivalent time, the time at which 
the image data is generated in the X-ray image output 
apparatus 1 or its equivalent time, or the time at which 
the control apparatus 2 receives the image data or its «5 
equivalent. 

[0245] Because the operator can refer to and confirm 
the visualized past radiography according to the order 
in time series such as radiographing time, the efficiency 
of the referring and confirming operation can be greatly so 
increased. 

[0246] When the control apparatus 2 receives the new 
image data, and the image of the received new image 
data is displayed on the image plane (c), the image of 
the image data displayed till now on the image plane (c) 55 
is reduced and newly displayed at a position of (d1). At 
this time, the reduction images displayed on the (d1) - 
(d3) till that time respectively moved in the direction of 
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the (d4) by each 1 , and displayed on (d2) - (d4), and the 
reduction image displayed on the (d4) till that time is not 
displayed on the image plane. 
[0247] The timing at which the image of the received 
new image data is reduced and newly displayed on the 
image plane (c) may be the timing at which the radio- 
graphing of the image plane (c)is approved. That is, this 
system is structured such that the control image plane 
1 , an OK-button which approves the image of the image 
data displayed on the image plane (c), and a re-radiog- 
raphy-button which requires the re-radiographing (pho- 
tographs again) are displayed, and when the OK-button 
is selected, the image of the new image data received 
on the image plane (c) is reduced, and newly displayed 
at the position of (d1). When there-radiography-button 
is selected, the image of the image data displayed on 
the image plane (c) is erased, and this system is ready 
for the next re-radiographing. 

[0248] The images displayed on the image planes 
(d1) - (d4), may be limited to only the image of the same 
patient (subject) as the image of the image data dis- 
played on the image plane (c). That is, when a plurality 
of X-ray image are radiographed for the same patient, 
the image data which is received at last by the control 
apparatus 2, is displayed on the image plane(c), and the 
image data received by the control apparatus 2 before 
that time, is displayed on the image planes (d1) - (d4). 
Next, when the radiography of the different patient is 
conducted, the images of the image data displayed on 
the image planes (d1) - (d4) are deleted from the image 
planes. It is of course that, in company with this opera- 
tion, the image plane (cc) and the image planes (dd1 ) - 
(dd4) are also operated in the similar relationship. 
[0249] When the icon of the arrow facing the right di- 
rection or the left direction shown on the image plane E 
is touched, the image of the reduction image displayed 
on (d1 ) - (d4) of the image plane D and the image data- 
attached information displayed on the image planes 
(dd1) - (dd4) are scrolled in the arrowed direction and 
displayed again. That is, because this system is struc- 
tured such that, by the operation of the image plane E, 
the image of the radiographed reduction image and the 
image data-attached information are successively 
scrolled and displayed on the image planes (d1) - (d4) 
and (dd1) - (dd4) according to the order of the time se- 
ries, the image can be referred to and confirmed, going 
back to the past arbitrary time. 

[0250] Further, the system is structure such that, 
when any one of the images of the reduction images is 
touched, the touched image of the reduction images is 
enlarged, and displayed on the image plane (c). In this 
case, on the image plane (cc), the image data-attached 
information corresponding to the newly displayed image 
data image is displayed. 

[0251] Further, it may also be structured such that, 
when any one of the images of the reduction images is 
touched, the touched image of the reduction images is 
enlarged, and displayed on the image plane other than 
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the newly generated image plane (c). 
[0252] Fig. 12 is an example of the control image 
plane 2 displayed on the display means 220 of the con- 
trol apparatus 2. 

[0253] Large classifications of the radiographing re- 
gions are displayed on icons (f1) - (f9) on the image 
plane F. The large classifications are rough classifica- 
tions according to the main components of the human 
body such as, for example, the head, the chest, the ab- 
domen, the arms, the legs, the backbone, and the basin. 
When the operator selects the part to be radiographed 
from the icons (f1) - (f9), and touches it, the large clas- 
sification of the part desired to be radiographed is in- 
formed to the control apparatus 2. 
[0254] In the present invention, corresponding to the 
X-ray image radiographing apparatus registered on the 
image plane A, the name of the part of the large classi- 
fication displayed on the image plane F Is controlled. 
[0255] For example, when the stand alone type, lying 
type, and cassette correspondent type of 3 X-ray image 
radiographing apparatus are registered on the image 
plane A, that is, when the stand alone type, lying type, 
and cassette correspondent type of 3 X-ray image radi- 
ographing apparatus are registered in the control appa- 
ratus 2, in the large classification on the image plane F 
corresponding to the stand alone type, for example, 5 
items of the chest, the abdomen, a lumber, the arms, 
and the legs are registered. Further, in the large classi- 
fication on the image plane F corresponding to the lying 
type, for example, 8 items of the head, the chest! the 
abdomen, the backbone, the basin, the arms, the legs, 
and soft parts and others are registered. Further, in the 
large classification on the image plane F corresponding 
to the cassette correspondent type, for example, 9 items 
of the head, the chest, the abdomen, the backbone, the 
basin, the arms, the legs, soft parts and others, and a 
newborn are registered. 

[0256] When the operator selects the icon of the stand 
alone type on the image plane A, on the image plane F, 
the 5 items of the chest, the abdomen, a lumber, the 
arms, and the legs, when the operator selects the icon 
of the lying type on the image plane A, on the image 
plane F, the 8 items of the head, the chest, the abdomen, 
the backbone, the basin, the arms, the legs, and soft 
parts and others, and when the operator selects the icon 
of the cassette correspondent type on the image plane 
A, on the image plane F, 9 items of the head, the chest, 
the abdomen, the backbone, the basin, the arms, the 
legs, soft parts and others, and a newborn, are dis- 
played in any one of (f1) - (fg) of the image plane F as 
the choices. 

[0257] As described above, in the present invention, 
because the system is controlled such that, to the se- 
lected X-ray image radiographing apparatus, the previ- 
ously registered large classifications are displayed, and 
excess large classifications (large classifications which 
are not used in the selected X-ray image radiographing 
apparatus) are not displayed, when the operator selects 



the large classification, the operator is not confused, and 
can select the target large classification in a short time. 
[0258] When the X-ray image radiographing appara- 
tus and the large classification are decided, on (g1) - 
5 (g4) of the image plane G, a small classification of the 
radiographing regions corresponding to the decided X- 
ray image radiographing apparatus and large classifica- 
tion is displayed as the choices. The small classification 
of the radiographing regions is the classification in which 
10 the regions shown by the large classifications are clas- 
sified to further small regions, and for example, when 
the large classification is the arm, the shoulder joint, a 
shoulder blade, acromioclavicular joint, a humerus, the 
elbow joint, the forearm bone, a hand joint, carpals, a 
15 finger bone, are small classification. On (h11) - (h14) of 
the image plane H, the radiographing direction corre- 
sponding to the small classification (g1), on (h21) - 
(h24), the radiographing direction corresponding to the 
small classification (g2), on (h31) - (h34), the radio- 
20 graphing direction corresponding to the small classifica- 
tion (g3), and on (h41) - (h44), the radiographing direc- 
tion corresponding to the small classification (g4), are 
displayed as the choices. 

[0259] When representative radiographing directions 
25 will be introduced here, there are PA: Posteroanterior 
Projection : AP: Anteroposterrior Projection, LAT; Lateral 
Radiography, and Oblique Radiography. 
[0260] In the present invention, the small classifica- 
tion and the radiographing direction are registered for 
30 each of combination of the X-ray image radiographing 
apparatus and the large classification. Because the sys- 
tem is controlled such that, for the combination of the X- 
ray image radiographing apparatus and the large clas- 
sification, the previously registered small classification 
35 and the radiographing direction are displayed as the 
choices, and excess small classifications and the radi- 
ographing directions (small classification and the radio- 
graphing direction not used in the combination of the se- 
lected X-ray image radiographing apparatus and the 
40 large classification) are not displayed, when the opera- 
tor selects the small classification and the radiographing 
direction, the target small classification and radiograph- 
ing direction can be selected in a short time, without be- 
ing confused. 

45 [0261] On (M) - (i4) of the image plane I, set radiog- 
raphy menus corresponding to the small classifications 
(91 ) - (94) are displayed as the choices. The set radiog- 
raphy is a set of frequently used several radiographing 
directions, and there is a set of 2 direction radiography 
50 or a set of 3 direction radiography. For example, when 
a set radiography menu in which the radiography of 3 
directions of Posteroanterior Projection, Anteroposterri- 
or Projection, and Lateral Radiography is registered, is 
selected, the 3 radiographing directions of Posteroante- 
55 rior Projection, Anteroposterrior Projection, and Lateral 
Radiography are selected at a time. Accordingly, a time 
in which the operator selects the 3 radiographing direc- 
tions individually, can be saved. 
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[0262] It is preferable that the content, the existence 
or not of the display, or the display order of the large 
classification, small classification, radiographing direc- 
tion, or set radiography can be customized correspond- 
ing to the fondness of the hospital using this system, or 
the operator. For example, in some radiographing room, 
in the case where the large classification, small classi- 
fication, radiographing direction, and set radiography 
menu which are not used, exist, when the system can 
be made so that these are not displayed, it is more con- 10 
venient. 

[0263] When the icons with arrows in the upper direc- 
tion and lower direction are touched, the image plane 
G, image plane h, and image plane I are synchronized, 
and scrolled in the arrowed direction. When there are 1* 
< many small classifications and these can not be dis- 
played on the display image plane, the image plane is 
scrolled by using this icon, and the small classification 
not displayed on the image plane can be found. 
[0264] The selected small classification and radio- 20 
graphing direction are successively displayed on (k1) - 
(k8) of the image plane K. For example, when (1) the 
large classification = the chest, the small classification 
= the upper part of ribs, the radiographing direction = 
PA: Posteroanterior Projection, (2) the large classifica- 25 
tion = the backbone, the small classification = the tho- 
racic vertebrae, the radiographing direction = AP: An- 
teroposterior Projection, and (3) the large classification 
= the arm, the small classification = a humerus, the ra- 
diographing direction = LA: Lateral radiography are reg- 30 
istered in this order, the upper part of ribs PA is displayed 
on the (k1 ) image pane, the thoracic vertebrae AP is dis- 
played on the (k2) image plane, and the upper arm bone 
LAT is displayed on the (k3) image plane. When the 
small classification is displayed, because, even when 35 
the large classification dare not be displayed, it can be 
clear, in the present invention, only the small classifica- 
tion and the radiographing direction are displayed, how- 
ever, it is no problem that the other, information is dis- 
played, to 
[0265] As described above, in the present invention, 
because the information of the selected radiographing 
region or radiographing direction is successively dis- 
played on the image plane K, the operator can conduct 
the operation while always confirming what is selected, 45 
and the operation mistake of the operator can be pre- 
vented. In the above example, only the information of 
the radiographing region or radiographing direction is 
displayed on the image plane K, however, it may also 
be allowable that the other information, for example, the so 
kind of the X-ray image output apparatus is displayed 
together with the above information. 
[0266] An icon (1 1 ) of the image plane L is the icon to 
designates the decision of the information displayed on 
the image plane K. When this icon is touched, the infor- 55 
mation of the small classification and the radiographing 
direction displayed on the image plane K is registered 
in the storage means 237 in the control apparatus 2, be- 



ing made to correspond to the patient information, as 
the decided information. 

[0267] An icon (1 2) of the image plane L is the icon to 
instruct the cancellation of the information displayed on 
5 the image plane K. When this icon is touched, the infor- 
mation such as the small classification and radiograph- 
ing direction displayed on the image plane K is deleted 
from the image plane. 

[0268] An icon ( 1 3) of the image plane L is the icon to 
instructthe deletion of a part of the information displayed 
on the image plane K. When the icon (13) is touched 
after the icons (k1 ) - (k8) which are desired to be deleted, 
are designated (touched), the information such as the 
small classification and radiographing direction corre- 
sponding to the designated icon, is deleted from the im- 
age plane. 

[0269] Further, the icon (13) of the image plane L may 
be the icon to instruct the correction of a part of the in- 
formation displayed on the image plane K. After any icon 
of (k1 ) - (k8) which is desired to be corrected is touched, 
when the icon (13) is touched, the information such as 
the large classification or the small classification, and 
the radiographing direction corresponding to the desig- 
nated icon can be corrected. Herein, when the informa- 
tion such as the large classification or the small classi- 
fication, and the radiographing direction is newly select- 
ed again, the newly selected information is newly dis- 
played on the designated icon portion. 
[0270] As describe above, in the present invention, 
because the system is structured such that, for the large 
classification orthe small classification of the selected 
radiographing region, and the radiographing direction, 
the decision, cancellation, deletion of a part, or correc- 
tion of a part can be conducted, even when the operator 
mistakes the selection, the mistake can be corrected in 
the shortest time by the minimum operation. 
[0271] In the present invention, because the image 
processing means 237 conducts the optimum image 
processing on the image data according to thus deter- 
mined radiographing region or the radiographing direc- 
tion, even when the radiographing region or the radio- 
graphing direction is changed, the optimum image finish 
can be always maintained. Specifically, in the gradation 
conversion processing, because it is preferable that the 
parameter of the processing, the kind of processing, and 
the degree of the processing are optimized, as in the 
present invention, when the parameter of the process- 
ing, the kind of processing, and the degree of the 
processing are determined corresponding to the differ- 
ence of the radiographing region or radiographing direc- 
tion, the optimum image finish can be always main- 
tained. In the present example, only the usable large 
classification or small classification, and radiographing 
direction are displayed as the control image plane, how- 
ever, for example, it may also be allowable that all the 
large classification or small classification, and radio- 
graphing direction are previously displayed, and by 
changing the color of the display of unusable large clas- 
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sification or small classification, and radiographing di- 
rection, the selectable items are informed to the opera- 
tor. In this case, it is preferable that, even when unusable 
item is selected, the error information is displayed, and 
the large classification which is going to be selected, is 
not received. 

[0272] As described above, because the X-ray image 
radiographing system which allows the different detect- 
ing means or different type apparatus, and unitedly con- 
trols a plurality of X-ray image output apparatus or a plu- 
rality of X-ray tubes, can be structured, the circumstanc- 
es with good operation efficiency in which a time of op- 
erations is suppressed to minimum, can be provided. 
[0273] Further, because, without being limited by the 
type of the detecting means or apparatus, the X-ray im- 
age radiographing system which can control a plurality 
of X-ray image output apparatus by one control appara- 
tus can be structured, the installation area can be sup- 
pressed to minimum, and the system can be easily 
structured and expanded at low cost, corresponding to 
the scale of the hospital or the frequency of the radio- 
graphing. 

[0274] Further, because the X-ray image radiograph- 
ing system by which the selection of the radiographing 
region or radiographing direction, or the troublesome 
operation relating to reference to the past images is 
solved, and the operation mistake of the operator can 
be prevented and restored, can be structured, the sys- 
tem with good efficiency and high reliability can be pro- 
vided. 

[0275] Further, because the image processing means 
which can automatically cope with the difference of de- 
tecting means or the content of correction, is mounted 
m the X-ray image radiographing system, evenwhen the 
different detecting means or different type apparatus are 
connected, the image with the always constant finish 
and excellent image quality can be provided. 



the object. 



2. The X-ray image radiographing system of claim 1 
wherein the control apparatus is a common control 
device to operate and control the plurality of the X- 
ray image output apparatus. 

3. The X-ray image radiographing system of claim 1 , 
wherein the object information is patient informa- 

10 tions 

4. The X-ray image radiographing system of claim 3, 
wherein the patient information is name or an ID 
code of a patient. 
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The X-ray image radiographing system of claim 1 , 
wherein the object information is information re- 
garding a part of a body to be radiographed. 

The X-ray image radiographing system of claim 1 , 
wherein the control apparatus comprises a plurality 
of control devices each of which is independently 
provided to one of the plurality of X-ray image output 
apparatus. 

The X-ray image radiographing system of claim 1 , 
wherein the plurality of X-ray image output appara- 
tus are connected serially with a communication ca- 
ble. 



8. The X-ray image radiographing system of claim 1 
wherein the plurality of X-ray image output appara- 
tus are separately connected with the control appa- 
ratus by a separate communication cable. 



7. 



9. 



Claims 

1. A X-ray image radiographing system, comprising: 

a plurality of X-ray image output apparatus 
each of which detects X-rays having passed 
through an object and outputs image data of the 
object; 

a control apparatus to control the plurality of the 
X-ray image output apparatus; 
an object information input device to input ob- 
ject information regarding the radiographed ob- 
ject; and 

a storage device to store the image data out- 
putted from the plurality of X-ray image output 
apparatus and the object information inputted 
from the object information input device, where- 
in the image data of the object is stored so as 
to be correlated with the object information of . 
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A X-ray image radiographing system, comprising: 

a plurality of X-ray tubes each of which emits 
X-rays; 

a first control device to selectively control the 
plurality of X-ray tubes; and 
a plurality of X-ray image detecting devices 
each of which detects a X-ray image and to out- 
put image data; 

a second control device to selectively control 
the plurality of X-ray Image detecting devices; 

wherein the first control device and the sec- 
ond control device control the plurality of X-ray 
tubes and the plurality of X-ray image detecting de- 
vices such that a specific X-ray tube and a specific 
X-ray image detecting device are selected and cor- 
related. 



55 10. The X-ray image radiographing system of claim 9, 
wherein each of the plurality of X-ray image detect- 
ing devices has ID information. 
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1 1 . The X-ray image radiographing system of claim 1 0, 
further comprising a storage device to correlate and 
store the ID information of a X-ray image detecting 
device and image data outputted from the X-ray im- 
age detecting device. 

12. The X-ray image radiographing system of claim 9, 
wherein the first control device selects a X-ray tube 
corresponding to a X-ray image detecting device 
selected by the second control device. 

13. The X-ray image radiographing system of claim 9, 
wherein the second control device reads image da- 
ta from a X-ray image detecting device correspond- 
ing to a X-ray tube selected by the first control de- 
vice. 

14; The X-ray image radiographing system of claim 9, 
further comprising a radiographing condition input- 
ting device, wherein the second control device 
reads image data from a X-ray image detecting de- 
vice selected by the radiographing condition input- 
ting device. 

15. A X-ray image radiographing system, comprising: 

a plurality of X-ray image output apparatus 
each of which has ID information, detects X- 
rays having passed through an object and out- 
puts image data of the object; 
a common driving controlling device to selec- 
tively control the plurality of X-ray image output 
apparatus; 

a selecting device to have a plurality of radio- 
graphing conditions and to select one of the plu- 
rality of radiographing conditions; and 
a display device to indicate a choice for the plu- 
rality of radiographing conditions or the select- 
ed radiographing condition; 

wherein the common driving controlling de- 
vice selects one of the plurality of X-ray image out- 
put apparatus and drives the selected X-ray image 
output apparatus. 

1 6. The X-ray image radiographing system of claim 1 5, 
wherein a choice for a part to be radiographed is 
determined and indicted in accordance with a type 
of a X-ray image output apparatus. 

1 7. The X-ray image radiographing system of claim 1 6, 
wherein the display device indicates a choice for a 
part to be radiographed. 

1 8. The X-ray image radiographing system of claim 1 7, 
wherein the choice for a part to be radiographed is 
determined and indicted in accordance with a X-ray 
image output apparatus selected by the common 



driving controlling device. 

19. The X-ray image radiographing system of claim 16, 
wherein the display device indicates a choice for a 

5 radiographing direction. 

20. The X-ray image radiographing system of claim 19, 
wherein the choice for a radiographing direction is 
determined and indicted in accordance with a type 

10 of a X-ray image output apparatus selected by the 
common driving controlling device and a part to be 
radiographed. 

21 . The X-ray image radiographing system of claim 16, 
is wherein a choice to select a plurality of radiograph- 

. ing directions at a time is included in the choice for 
a radiographing condition and is adapted to be reg- 
istered. 

20 22. The X-ray image radiographing system of claim 16, 
wherein when a part to be radiographed and a ra- 
diographing direction are selected as the radio- 
graphing condition, the display device indicates se- 
lection results sequentially. 

25 

23. The X-ray image radiographing system of claim 22, 
wherein the selecting device has a function to de- 

. lete contents of the part and the radiographing di- 
rection. 

30 

24. The X-ray image radiographing system of claim 22, 
wherein the selecting device has af unction to revise 
contents of the part and the radiographing direction. 

35 25. The X-ray image radiographing system of claim 22, 
wherein the selecting device has a function to de- 
termines contents of the part and the radiographing 
direction. 

*o 26. A X-ray image radiographing system, comprising: 



a X-ray image output apparatus to output image 
data based on a detection result of a X-ray im- 
age detector; 

a selecting device to select a radiographing 
condition including a part to be radiographed 
and a radiographing direction; 
an image processing device to process the im- 
age data; and 

a control device to change image data process- 
ing by the image processing device in accord- 
ance with a combination of a type of the X-ray 
image output apparatus, a type of the X-ray im- 
age detector, the selected part 
and the selected radiographing direction. 
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27. The X-ray image radiographing system of claim 26, 
wherein the control device discriminates whether 
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28. 



the type of the X-ray image output apparatus is a 
X-ray image output apparatus employing a solid 
state flat plate detector or a X-ray image output ap- 
paratus employing a stimulate phosphor plate. 

The X-ray image radiographing system of claim 26, 
wherein the control, device discriminates whether 
the type of the X-ray image detector is a stimulable 
phosphor plate accommodated in a potable cas- 
sette or not. 



29. The X-ray image radiographing system of claim 26, 
wherein the control device discriminates whether 
the type of the X-ray image output apparatus is a 
vertical type X-ray image output apparatus or a flat 
type X-ray image output apparatus. 

30. A X-ray image radiographing system, comprising: 

a plurality of X-ray image output apparatus 
each of which outputs image data based on a 
detection result of a X-ray image detector; 
a control device to selectively control the plu- 
rality of X-ray image output apparatus; and 
an image processing device to process the im- 
age data; 

wherein the control device changes image da- 
ta processing by the image processing device in ac- 
cordance with a type of the selected X-ray image 
output apparatus, a type of the selected X-ray im- 
age detector. 



vice is a constant regardless of a type of the X-ray 
image detector. 

35. The X-ray image radiographing system of claim 30, 
5 wherein a part of a content of a predetermined im- 
age processing conducted by the image processing 
device is changed in accordance with a type of the 
X-ray image detector. 

™ 36. The X-ray image radiographing system of claim 30, 
wherein the image data processing conducted by 
the image processing device is at least one of a gra- 
dation converting process, a frequency process and 
a dynamic range compressing process. 
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31. The X-ray image radiographing system of claim 30, 
wherein when pixel values of the image data is al- 
most linear to X-ray intensities, the image process- 
ing device conducts a predetermined image 
processing after conducting a logarithmic conver- 
sion for the image data, and when pixel values of 
the image data is almost linearto logarithmic values 
of X-ray intensities, the image processing device 
does not conduct a logarithmic conversion for the 
image data. 

32. The X-ray Image radiographing system of claim 30, 
wherein the image processing device conducts the 
image processing after conducting a correction 
process corresponding to a type of the X-ray image 
detector for the image data. 

33. The X-ray image radiographing system of claim 30, 
wherein at least one of the image data processing 
conducted by the image processing device is a gra- 
dation converting process. 

34. The X-ray image radiographing system of claim 30, 
wherein a content of a predetermined image 
processing conducted by the image processing de- 
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37. The X-ray image radiographing system of claim 30, 
wherein when the X-ray image detector is a solid 
state, flat plate detector, a content of a correcting 
process conducted by the image processing device 
includes at least one of a gain correction and a off- 
set correction, and when the X-ray image detector 
is a stimulable phosphor plate detector, the content 
of the correcting process includes at least one of a 
surface falling correction of a polygonal mirror used 
for a laser scanning device, a correction of an une- 
venness generated in a light collecting device for 
collecting stimulated light, a correction of an uneven 
sensitivity proper to a stimulable phosphor plate, 
and a correction of a sub-scanning unevenness 
generated in a conveying device. 

38. The X-ray image radiographing system of claim 30, 
wherein a content of a correcting process conduct- 
ed by the image processing device includes at least 
one of a correction for an image resolution of the 
image data, a correction for a density resolving 
power of the image data and a correction for a bit 
number per one pixel of the image data. 

39. The X-ray image radiographing system of claim 30, 
wherein a content of a correcting process conduct- 
ed by the image processing device is correlated 
with the image data and is stored in a memory. 

4 5 40. The X-ray image radiographing system of claim 30, 
wherein the image processing device conducts the 
image data processing in accordance with a param- 
eter representing a difference in a characteristic of 
image data caused by a difference in a character- 
istic of the X-ray image detector and a difference in 
an action of the X-ray image output apparatus 

41 . The X-ray image radiographing system of claim 40, 
wherein the parameter is at least one of a parameter 
relating to an image resolution of the image data, a 
parameter relating to a density resolving power of 
the image data and a parameter relating to a bit 
number per one pixel of the image data. 
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42. The X-ray Image radiographing system of claim 40, 
wherein the parameter is correlated with the image 
data and is stored in a memory. 

43. The X-ray image radiographing system of claim 40, 
wherein the image data processing conducted by 
the image processing device is at least one of a gra- 
dation converting process, a frequency process and 
a dynamic range compressing process. 

44. A X-ray image radiographing system, comprising: 



46. The X-ray image radiographing system of claim 44, 
wherein the plural sets of image data indicated in 
the reduced size on the third screen view are image 
data of the same patient. 



10 



a plurality of X-ray image output apparatus 
each of which outputs image data based on a 
detection result of a X-ray image detector; is 
a control device to selectively control the plu- 
rality of X-ray image output apparatus; and 
a display device to indicate the image data, the 
display device capable of indicating a first 
screen view to indicate image outputted lastly 20 
from the plurality of X-ray image output appa- 
ratus, a second screen view to indicate at least 
one of name of a patient, ID code of the patient, 
a radiographed part and a radiographing direc- 
tion corresponding to the image data indicated 25 
on the first screen view, and a third screen view 
to indicate plural sets of image data outputted 
previously from the plurality of X-ray image out- 
put apparatus in a reduced size. 

30 

45. The X-ray image radiographing system of claim 44, 
wherein the plural sets of image data indicated in 
the reduced size are serially indicated with a time 
sequence corresponding to one of (1 ) a first time at 
which the X-ray radiographing system receives a 35 
reserve registration of a radiography or a time 
equivalent to the first time, (2) a second time at 
which X-rays are irradiated onto the object or a time 
equivalent to the second time, (3) a third time at 
which the image data are generated by the X-ray *o 
image output apparatus or a time equivalent to the 
third time, and (4) a fourth time at which the control 
apparatus receives the image data, or a time equiv- 
alent to the f ou rth time. 



45 



so 



47. The X-ray image radiographing system of claim 44, 
wherein the display device has a function to select 
one of the plural sets of image data indicated in the 
reduced size on the third screen view and a function 
to indicate the selected set of image data in an en- 55 
larged size. 
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FIG. 4 
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FIG. 5 
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FIG. 7 
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(57) A X-ray image radiographing system, compris- 
es a plurality of X-ray image output apparatus each of 
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and outputs image data of the object; a control appara- 
tus to control the plurality of the X-ray image output ap- 
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the plurality of X-ray image output apparatus and the 
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input device, wherein the image data of the object is 
stored so as to be correlated with the object information 
of the object. 
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